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Executive Summary 
KEMRON Environmental Sen/Ices, Inc. (KEMRON) has conducted a t)asellne ecological risk 
assessment (BERA) In support of an Administrative Order on Consent (Order; EPA Docket No. V-
W-'02-C-692) pursuant to the Comprehensive, Environmental Response, Compensation and 
Liability Act' of 1980 (CERCLA) for a Remedial Investigation/Feasibility Study (RI/FS) at the former 
ARMCO Hamilton Plant facility (Site) In New Miami, Ohio. As part of the Site Remedial 
Investigation, this BERA provides an evaluation of the potential risks to ecological receptors 
posed by chemicals of potential concern (COPCs) in environmental media at the Site. The results 
of the screening level ERA (SLERA), concluded that on-site ecological risks were Insignificant. 
However, additional ERA activities were warranted to better understand the potential for 
ecological risks associated with endemic species (benthic invertebrates and fish) exposure to 
surflclal sediments In the Great Miami River (GMR). The surface soils of the adjacent riparian 
floodplain (AOC 22) were also Identified as requiring investigation. A significant surface soil, 
sediment and biological community assessment sampling and analysis effort was completed to 
address data gaps associated with potential ecological receptors In AOC 22 and the GMR. 

The Great Miami River Is an Industrialized River that has historically received and continues to 
receive point source discharges of Industrial and municipal wastewater as well as non-point 
sources such as stormwater runoff. The accumulation of chemical pollutants such as PAHs, 
metals and PCBs In the sediments of rivers flowing through populated and Industrialized areas Is 
well documented and the GMR Is an example of such a river. Select metals, PAHs, and PCBs 
are present throughout the river (Including Upstream of the Site) at concentrations above 
ecologically based low effect values. 

Sediment sampling In the GMR was Initially conducted in 2005 with supplemental sampling 
performed In 2007 In support of refining the understanding of the potential for site-related Impact 
to the ecology of the GMR. The additional sediment data resulted In conclusion that there were 
impacted sediments upstream as well as adjacent to and downstream of the site. Sediment 
samples located to evaluate the potential for AOC 7 surface water and AOC 13 groundwater 
discharge Into the Great Miami River Indicate that COPCs associated with these AOCs are not 
elevated within the river sediments In these areas. In addition, the samples located in the vicinity 
of the tar-IIke materials In the floodplain (AOC 22) did not contain significantly elevated levels of 
PAHS indicating that the tar-^llke material is not significantly impacting the river. This sediment 
sampling effort achieved confirmation that the GMR Is a historically and currently Industrialized 
river and chemical impacts In sediment exist. As a result. It was determined that a fish and 
macrolnvertebrate survey be conducted to determine If the ecology of the system was measurably 
Impacted by residual COPCs in GMR sediment (site-related or otherwise). The presence and 
measurement of COPCs in GMR sediment indicate the potential for ecological risk and the need 
to collect additional lines of evidence to support conclusion yarding such risk. USEPA, OEPA 
and AK Steel agreed that direct measurement of endemic populations was the most direct 
approach to quantifying the potential ecological risk associated with sediments of the GMR 
upstream, adjacent and downstream of the site. 

The direct measurement of endemic populations In the river and the quantification of community 
heaKh via the deveiopment of Community index scores. Qualitative Habitat Evaluation Index 
(QHEI) scores, and applicable ecoreglon biocriteria values for the GMR upstream, adjacent and 
downstream of the site was conducted In 2007. It was determined that the AK Steel Hamilton Site 
appears to have little or no Impact on the aquatic community In adjacent portions of the GMR. 
This was demonstrated by the fact mean Index of Blotic Integrity (IBI), modified Index of Well-
Belng (Mlwb), Invertebrate Community Index (ICI)) and median Qualitative Community Tolerance 
Values (QCTV) scores among all potential Impact locations attained or suggested attainment of 
the established biocriteria. Adjacent and downstream Index scores were generally similar to the 

vi 
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upstream referenoe site. In addition, t)ased on mean IBI and IWBmod scores and actual ICI 
scores, the fish and benthic communities at two of the four potentiai impact locations met the 
narrative classification for very good (OEPA 2006b) and met ail exceptionai warmwater habitat 
(EWH) bipcriteria. Per OEPA guidance, if the results of these indices indicates that performance 
ejqsectations for the near-Site reaches of the river (as outlined in OEPA guidance and 
administrative code (OAC 37456-1-07, Table 7-17)) are met (i.e., fiili attainment of a designated 
use, no substantial difference from upstream reference conditions), then no additional ecological 
risk analysis is wananted in the OMR. 

The only persistent, bioaccumulative and toxic (PBT) compounds in AOC 22 soils and OMR 
sediment above background are mercury and PCBs. Based upon the ecological data coiiected, 
PBTs are not considered a significant threat in the OMR or AOC 22 as a result of site activities or 
releases to the River. A food-web analysis of PBTs (i.e., PCBs) is not considered warranted 
based upon; 1) the presence of upstream sources of PBTs as identified in upstream sediment 
samples, 2) a limited presence of PBTs in sediment samples adjacent to the site or potentially 
site-related, 3) the limited presence of PBTs in site soils adjacent to or near the River (AOC 22), 4) 
low quality ecbiogicai habitat in AOC 22, and 5) the integrity of the benthic biological community in 
the OMR. The on-site soils do not present a mercury or PCB ecological risk and population level 
reproductive effects were not observed in the biological community assessment of the OMR 
(Appendix B). PCBs detected below the Ecological Screening Value (ESV) and infrequent 
detections of mercury in AOC 22 (floodplain) soils in between the site and the OMR are not 
considered site-related or significant. 

Soils of AOC 22 reveal the presence of similar compounds (low levels of inorganics, PAHs and 
PCBs) found in OMR sediments, it is not known if the compounds are a result of historical site 
release, background conditions, or deposition during a high water event in the OMR. The 
concentrations present are low, often at low frequency and the compounds (aside from mercury 
and PCBs addressed above) are not considered bioaccumulative or of significant threat to the 
GMR food web. The presence of low levels of COPCs along the river may represent background 
conditions of the river system and be the result of sediment redistribution in the river during storm 
events. Further quantification of ecological exposure and risk above background as a result of 
these common contaminants along a River floodplain when similar risks have been shown to not 
be present on site or in the adjacent river, is not warranted. 

The presence of organic and inorganic COPCs above probable effect screening values in GMR 
sediment resulted In a biocriteria survey that was conducted to evaluate the potentiai impacts that 
these stressors might be having on the macroinvertebrate and finfish community. The results 
indicate that the former ARMCO Hamilton plant site has not adversely affected the biological 
communities in adjacent and downstream portions of the GMR. No further assessment of 
sediment or riparian soil data in or near the GMR is anticipated as a result of the available data 
and a conclusion of "no effecf that resulted from the quantitative evaluation of sediment dwelling 
organisms (macro Invertebrates) and fish in the GMR. OEPA review of the Work Plan for this 
effort resulted in approval for AK Steel to 'consider a 'no effects' survey result as an off-ramp to 
further investigation of the Great Miami River for this site' (OEPA, 2007c). 

Based on the body of data presented in this ecological risk assessment, including, but not limited 
to, the absence of threatened and endangered species at the Site; the documented absence of 
impact to the river biota and achievement of exceptionai warmwater habitat biocriteria in the river; 
documented upstream sediment concentrations of COCs; absence of significant or high quality 
ecoibgical habitat within the riparian area; and, absence of significant PBT detections in the study 
area, no significant ecological risk is present to warrant additional evaluation or action at the Site. 
Therefore, it is concluded that no further ecological investigation of or response action for the AK 
Steel Former ARMCO Hamilton Plant facility or the Great Miami River is warranted for this site 
under CERCLA and the NOP. 

vil 
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1.0 Introduction 

On April 29, 2002, the United States Environmental Protection Agency (U.S. EPA) and AK Steel 
Corporation (AK Steel) entered into an Administrative Order on Consent (Order; EPA Docket No. 
V-W-'02-C-692) pursuant to the Comprehensive, Environmental Response, Compensation and 
Liability Act of 1980 (CERCUK) for a Remedial Investigation/Feasibility Study (RI/FS) at the former 
ARMCO Hamilton Plant facility (Site) in New Miami, Ohio. Figure 1-1 presents the Site locus. 

KEMRON Environmental Services, Inc. (KEMRON) has conducted a baseline ecological risk 
assessment (BERA) as part of the Site Rl. This ERA provides an evaluation of the potential risks 
to ecological receptors posed by chemicals of potential concern (COPCs) in environmental media 
at the Site. The ERA process at the Site has been conducted in several tiers or phases of work in 
accordance with the RI/FS Support Sampling Plan Work Plan (ENSR, 2005) and the Ecological 
Risk Assessment Supplemental Work Plan (ENSR, 2007) and in accordance with U.S. EPA 
Region 5 risk assessment guidance (www.epa.aov/reqion5/superfund/ecoloav). The BERA, was 
conducted in accordance with the following State and federal guidance: 

• State of Ohio DERR Ecological Risk Assessment Guidance document, April., 2008, 

• Ecological Risk Assessment Guidance for Superfund: Process for Designing and 
(Conducting Ecological Risk Assessments (Interim Final, June 5, 1997: EPA 540-R-97-
006), 

• U.S.EPA Guidelines for Ecological Risk Assessment (Final, April, 1998: EPA 630-R-95-
002F), 

• Framework for Ecological Risk Assessment (U.S. EPA, 1992); 

• U.S. EPA Region 5 ecological risk assessment guidance website 
(http://www.epa.aov/reaion5/superfund/ecoloav/index.html): 

• Intermittent "ECO Update" Bulletins of U.S. EPA; and, 

• Draft Final Risk Assessment Assumptions Document for the Baseline Ecological Risk 
Assessment of the Former ARMCO Hamilton Plant Site (KEMRON, 2008). 

The results of the screening level ERA (SLERA) (ENSR, 2008), as approved by Ohio 
Environmental Protection Agency (OEPA) in May 05, 2008 and USEPA in July 08, 2008 
correspondence, indicated that additional ERA activities were warranted to better understand the 
potential for ecological risks associated with benthic macro invertebrate exposure to surficial 
sediments in the OMR and in the surface soils of the adjacent riparian floodplain (AOC 22). As 
described in Appendix A and B, and approved by OEPA and USEPA, a significant sediment and 
biological community assessment sampling and analysis effort was completed to address data 
gaps associated with potential ecological receptors in the OMR identified as a result of a SLERA 
conducted for the Site. This field work was conducted in accordance with methods specified by 
the OEPA in their Biological Criteria for the Protection of Aquatic Life guidance manuals (OEPA, 
1987a; 1987b; 1989a; 1989b), and other OEPA guidance documents referenced in Appendix B. 
USEPA and Ohio EPA review of the Work Plan for this effort resulted in approval for AK Steel to 
"consider a "no effects" survey result as an off-ramp to further investigation of the GMR for this 
site" (OEPA, 2007c). Based on OEPA concurrence with the results contained in Appendix B 
(OEPA, 2008d), no further investigation of the GMR is warranted to evaluate ecological impact 
to the river from the site under CERCLA and the NOP. 

http://www.epa.aov/reqion5/superfund/ecoloav
http://www.epa.aov/reaion5/superfund/ecoloav/index.html
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The approach to the evaluation of potential ecological risks associated with AOC 22 were 
developed in a Risk Assessment Assumption Document (RAAD) at the request of OEPA. While it 
was not finalized, with the agreement of USEPA and OEPA, the need to expedite the project 
progress resulted in moving fonward with the BERA without formal approval of the RAAD. The 
approach provided in the Draft Final RAAD is the basis of this BERA. Additionally, KEMRON and 
AK Steel noted that the remaining questions raised by OEPA regarding the Draft Final RAAD 
would be addressed by proceeding with the BERA in conformance to OEPA and USEPA 
ecological risk guidance. This document has been designed to conform not only to OEPA and 
USEPA guidance, but also to the RAAD and to address the remaining comments that OEPA had 
during its review of the RAAD. 

The ecological data gathered supports the equivalent of a Level III Baseline Ecological Risk 
Assessment for lotic systems under OEPA guidance (OEPA, 2008a) where, based upon field 
observations, adverse effects to populations of representative species that have t>een shown to 
be potentially impacted in lotic systems can be more thoroughly evaluated using biological data as 
additional lines of evidence to support a more robust weight-of-evidence conclusion regarding 
ecological risk at the site. The results of this effort and the associated conclusions regarding the 
potential for ecological risk in the GMR are the focus of this BERA. 

In accordance with the U.S. EPA guidance and process documents, as well as OEPA guidance, 
the principal components of the BERA include: 

• Problem Formulation: In this phase, the objectives of the ERA are defined, and a plan for 
characterizing and analyzing risks is determined. Available information regarding 
stressors and specific sites is integrated. Products generated through problem formulation 
include assessment endpoints and the CSM. 

• Risk Analvsis: During the risk analysis phase of work, data are evaluated to characterize 
potential ecological exposures and effects. 

• Risk Characterization: During risk characterization, exposure and stressor response 
profiles are integrated through risk estimation. Risk characterization also includes a 
summary of uncertainties, strengths, and weaknesses associated with the risk 
assessment. 

U.S. EPA's Ecological Risk Assessment Guidance for Superfund (U.S. EPA, 1997) expands the 
primary components listed above and presents an eight-step process for assessments specific to 
Superfund sites (Figure 1-2). The basic elements of the eight-step Superfund process, as well as 
the accompanying scientific/management decision points (SMDPs) are consistent with the three-
step framework. 

1.1 Site Description 
The Site includes the property located at 401 Augspurger Road, Butler County, Ohio, which is 
approximately 252 acres divided between two parcels of land immediately adjacent and to the 
south of Augspurger Road (southern parcel) and immediately adjacent and north of Augspurger 
Road (northern parcel). Figure 1-1 presents the Site location. The southem parcel is bordered to 
the east and south by the Great Miami River, which is the focus of this BERA. The southem 
parcel, now vacant, formerly contained the Hamilton Coke Plant (NCR), two blast furnaces for ore 
making, a sinter plant, and associated coal handling facilities. Very little evidence remains of the 
NCR and the blast furnace area, which were decommissioned/demolished in 1988-89 and 1993-
95, respectively. The roadway through the property remains and a large hilly area exists on the 
western side of the property where the blast fumaces were located. Some concrete slabs remain, 
indicating where buildings and a large gas collector were located. The majority of the Site is 
covered with tall grass and occasional trees. This parcel is surrounded by a chain-link fence and 
remains locked. 
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The Great Miami River (GMR) forms the southern and eastern boundary of the Site. This tributary 
of the Ohio River is approximately 170 miles long, and drains a significant portion of southwestem 
Ohio (drainage area = 5,385 square miles), eventually discharging into the Ohio River. The 
watershed is generally characterized by flat to gently rolling terrain underlain by glacial till and rich 
soils. Agriculture is the dominant land use within the watershed, with residential, commercial, and 
industrial uses covering a significantly smaller portion of the watershed. 

Most of the Great Miami River is classified by the OEPA as a Warmwater Habitat, supporting 
"typical" warmwater assemblages of aquatic organisms. According to the Friends of the Great 
Miami (www.fogm.org), the river is home to 114 fish species, 297 macroinvertebrate species, and 
37 freshwater mussel species. As a result of the watershed's glacial deposits, the Great Miami 
River flows over a buried aquifer with thick deposits of sand, gravel, cobble, and boulders. In the 
vicinity of the Site, much of the shoreline is gravel and cobble, with gravel bars exposed during 
low flow. 

An adjacent riparian floodplain (AOC 22) that exists along the site at the river's edge was 
identified as an area of concern as a result of the SLERA. The AOC 22 habitat is typical 
floodplain along the river's edge and includes sandy soils with observable areas of flood impact in 
low-lying areas of vegetation. The slope of the hill between the site and the floodplain/river is 
significant. Debris consisting of brick, stone, wood and similar materials, is present in a number of 
areas along this slope and as a result of the slope and debris, there is limited desirable habitat for 
ecological receptors. The slope does contain large trees and some shrub that may support avian 
and small mammal species. The physical limitations of AOC 22, however, as a result of the slope, 
construction debris and flooding have the potential to limit the ecological community in this area. 

Additional detail regarding the site description, history, and past operations can be found in the 
SLERA (ENSR, 2006a) and the Remedial Investigation Report, Revision 2 (KEMRON, 2008). 

1.2 Document Organization 
The remainder of this document is organized in the following manner: 

• Section 2 presents a brief summary of conclusions reached in the SLERA; 
• Section 3 presents additional detail regarding BERA problem formulation; 
• Section 4 presents additional detail regarding BERA risk analysis; 
• Section 5 presents additional detail regarding BERA risk characterization; 
• Section 6 presents additional detail regarding the uncertainty analysis in the BERA, and 
• Section 7 presents the references cited. 
• Appendix A presents sediment chemistry data collected as part of the ERA Supplemental 

Work Plan. 
• Appendix B presents the GMR macro invertebrate and fish assemblage sampling and 

analysis data. 
• Appendix C presents site surface soil data collected as part of the RI/FS Support Sampling 

Plan Work Plan (ENSR, 2005) and Supplemental Remedial Investigation Work Plan 
(ENSR. 2008, modified by KEMRON, April 28, 2008). 

• Appendix D presents site soil pH data. 
• Appendix E presents ProUCL Version 4.0 95% Upper Confidence Levels (UGLs) model 

statistical output. 
• Appendix F presents the site specific background data evaluation per USEPA guidance 

(USEPA, 2002). 

http://www.fogm.org
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2.0 Screening-Level ERA (SLERA) 

As specified by USEPA and OEPA guidance, the first step in the ERA process is a screening-
levei ecological risk assessment (SLERA) in which the objective is to identify and document 
conditions that do not warrant further evaluation in a more refined baseline ERA. As defined by 
the USEPA, a SLERA is a simplified risk assessment that can be conducted with limited data 
where site-specific information may be incomplete and assumed values are used to evaluate 
potential exposure and effects (USEPA 1997). For a SLERA, it is important to minimize the 
chances of concluding that there is no risk when in fact a risk exists. Thus, for exposure and 
toxicity or effect parameters for which site-specific information is minimal, assumed values, such 
as area-use and bioavailability, should be consistently biased in the direction of overestimating 
risk. This ensures that sites that might pose an ecological risk are studied further. A SLERA is 
deliberately designed to be protective in nature, not predictive of effects. If any potentialiy 
significant exposure pathways are indicated from the SLERA, theri these pathways are further 
evaluated in a more refined BERA. 

Three possible Scientific Management Decision Points (SMDPs) can be reached following the 
SLERA: 

• There is enough information to conclude that ecological risks are low or non-existent and 
there is no need to clean up the site on the basis of ecological risk; or 

• There is not enough information to make a decision and the ERA will proceed; or 
• The information indicates a potential for adverse ecological effects, and a higher tiered 

BERA is required. 

The following table presents a summary of recommended BERA areas of potential concern based 
on the final SLERA; 

IT" • 

i I'V - : - 'cr J 

Block A (former slag processing 
area) 0 

AOC 2 (dosed landfiil) 0 

AOC 21 (wooded area) and AOC 
18 (on-site COG pipeline) 0 

AOC 7 (Intermittent stream) 0 0 0 

AOC 1 (sludge lay down area) 0 0 

AOC 19 (off-site COG pipeline) 0 0 0 

Great Miami River XC) 0 

Southern Parcel 0 XC) 

X - Additional evaluation is warranted. 
0 - The potential for ecological risks is low to non-existent and no further evaluation is warranted. 
(a) Additional evaluation of discharge to the river fhxn AOC 13 perimeter wells was warranted. 
(b) Additional ERA evaluation of the Great Miami River and riparian fioodpiain (AOC 22) was warranted. 



Baseline Ecological Risk Assessment 
AK Steel - Hamilton November 21. 2008 

2.1 Scientific Management Decision Point 
It was concluded in the SLERA, and approved by OEPA and USEPA (OEPA, 2008b; USEPA, 
2008), that the majority of the exposure areas at the Site fall into the first category {i.e., sufficient 
information exists to conclude that the potential for ecological risk is low to non-existent) and no 
further evaluation is warranted. This finding is appropriate for the six terrestrial exposure areas 
evaluated (AOC 1, AOC 2, AOC 18 and AOC 21, AOC 19, Block A and Southem Parcel) as well 
as the AOC 7 dry bed intermittent stream. These areas did not indicate the potential for 
significant ecological exposure and/or risk when COPC concentrations in site media were 
evaluated against conservative screening levels in the SLERA. These areas provide little or no 
ecological habitat and future development of the areas would further decrease the potential for 
ecological exposure. These areas are not further evaluated in the BERA. The additional surface 
soil data that were collected in these AOCs in May 2008 were reviewed for potential anomalies as 
compared to data included in the SLERA and are presented in Appendix C. There were no new 
compounds or increases in concentrations that would warrant a re-evaluation of the potential 
ecological exposure in on-site terrestrial habitats. As a result, these areas are not further 
evaluated in the BERA. 

The OMR Study area fell into the middle category and additional analysis in the next step of the 
ERA process (Problem Formulation and Refinement of COPC) was required in order to make 
informed risk-management decisions. None of the exposure areas evaluated in the SLERA fell 
into the latter category {i.e., no data were evaluated which indicated a potential for adverse 
ecological effects). In addition, further investigation of the riparian floodplain (AOC 22) adjacent to 
the OMR was also recommended based on observations of tar-like material in the floodplain. 
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3.0 Refinement of COPC - Baseline ERA Field Study Design 

During the study design phase, data quality objectives were developed, measurement endpoints 
were selected, and sampling and analysis plans were developed based on the potential for 
ecological risk identified as a result of the SLERA. The exposure pathway and receptor-specific 
investigations for the GMR have been conducted. The specifics regarding the OEPA/USEPA 
approved study can be found in the "Ecological Risk Assessment Supplemental Work Plan" 
(ENSR, 2007). 

3.1 AOC 22- Riparian Floodpiain 
Eighteen surface soil samples were collected and analyzed in AOC 22 in May 2008 (Table 3-1). 
Chemical analysis included VOCs, SVOCs, PCBs, and inorganic compounds. This area of the 
site was not evaluated in the SLERA and as a result, the initial evaluation of data includes a 
comparison of the data to available ecological screening values (ESVs). In the event that an ESV 
is exceeded, the compound was considered a COPC and evaluated further. 

To identify COPCs in the surficial soil data set, the maximum concentration of each constituent 
was compared to its respective soil risk-based benchmark. Soil screening values were selected 
to evaluate exposure to soil-associated receptors. No national criteria exist for screening of soil 
but several nationally recognized data sources were reviewed using the following hierarchy: 

• If a U.S. EPA Ecological Soil Screening Value (Eco-SSL) was available, it was 
preferentially selected. The lower of the values for plants, invertebrates, mammals, and 
birds was selected. Values were obtained from http://www.eDa.oov/ecotox/ecossl. 

• ORNL (Efroymson et al., 1997a: 1997b) terrestrial plant and invertebrate screening values 
were selected when Eco-SSLs were unavailable. The more stringent or consen/ative of 
the terrestrial plant or invertebrate screening values were used to screen surface soils. 

• If neither of the above screening values were available, then EPA Region 5 ESVs 
(USEPA, 2003a) were used. 

Ecological screening benchmarks for sediment, and soil are presented in Table 3-2. The 
screening tables presented in the BERA include the following information: the frequency of 
detection, maximum detected value, location of the maximum detected value, and the results of 
the screening. Constituents were retained for further consideration as COPCs if the maximum 
detected concentration exceeded the screening benchmark, or if no screening benchmarks were 
available. 

Compounds that are considered essential nutrients {i.e., calcium, magnesium, potassium, and 
sodium) are considered ubiquitous in the environment, and were not retained for consideration as 
COPCs in any media at the Site. 

The U.S. EPA surface soil screening values for aluminum and iron are not numerical values. The 
aluminum Eco-SSL document (U.S. EPA, 2003b) indicates that potential ecological risks 
associated with aluminum are identified based on the measured soil pH. Therefore, aluminum is 
only selected as a COPC if the soil pH is less than 5.5. At the request of OEPA and USEPA, field 
measurements of surface soil pH were taken in the fall of 2008 (Appendix D). An average pH 
result of 8.4 was determined after the evaluation of 5 locations on site. No individual pH 
measurement was at or below 5.5. Aluminum is not considered a COPC at the site. 

The iron Eco-SSL document (U.S. EPA, 2003c) indicates that identifying a specific benchmark for 
iron in soils is difficult since iron's bioavailability to plants and resulting toxicity are dependent 
upon site-specific soil conditions (pH, Eh, soil-water conditions). Increases in soil pH or Eh 
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(oxidizing conditions) shift iron from the exchangeable and organic forms to the water-insoluble 
and iron-oxide fractions. The document indicates that iron is not likely to be toxic to plants, in well-
aerated soils between pH 5 and 8. Iron is not considered a COPC at the site. 

In addition, the soil survey information for Butler County indicates that the Site is dominated by an 
Urban land-Eldean complex with areas of Eldean loam and Xenia silt loam along Jackson Road at 
the southwest portion of the property. Specific soil properties are not identified for Urban land, 
however the surficial soil pH range is expected to be from 5.6 to 7.3 for Eldean loam and from 6.6 
to 7.3 for Xenia silt loam. These data indicate that the site-wide soil pH is likely to be within the 
range where aluminum and iron are not likely to be toxic. Therefore, these two compounds were 
not evaluated as potential COPCs in AOC 22 surface soil. 

3.2 Great Miami River Sediment 
Additional sediment data in the GMR was collected as part of the ERA Supplemental Work Plan 
implementation. Samples were located adjacent to the Site in order to further delineate the 
chemical stressor distribution in the sediment in the vicinity of the Site, and upstream of the Site to 
evaluate anthropogenic background conditions in the vicinity of the Site. Sediment samples were 
collected in conjunction with the biological sampling for macro invertebrates and finfish. A total of 
15 sampling locations were selected based on a review of the historic data (i.e., sediment and 
groundwater samples evaluated in the SLERA). These data were used to further characterize the 
sediments adjacent to the Site, to assess the potential for groundwater discharge to the river from 
upland AOCs, and to address the observations of tar-like material in the floodplain. A sub-set of 
13 surficial sediment samples were collected from 5 zones of the stream where fish biocriteria 
studies were conducted, and 11 discrete sampling locations were co-located spatially with macro 
invertebrate biocriteria sampling stations. These data are presented in Appendix A. 

To identify COPCs in the sediment data set, the maximum concentration of each constituent was 
compared to its respective sediment quality risk-based benchmark. Literature-derived low-effect 
sediment quality benchmarks were selected to evaluate sediment-associated receptors exposure 
to constituents in sediment using the following hierarchy; 

• If a consensus-based Threshold Effect Concentration (TEC; MacDonald, et al., 2000) was 
available for a constituent, this value was preferentially selected. 

• If no TEC was available for a constituent, then low effect levels (LELs) from the Ontario 
Ministry of the Environment (OMOE) (Persaud et al., 1996) were selected. 

• If neither a TEC nor an OMOE LEL was available, then effects range-low (ER-L) values 
from NOAA (Long and Morgan, 1990) were selected. 

• If none of the above benchmarks were available, sediment screening values were either 
derived using U.S. EPA (1993) equilibrium partitioning theory and freshwater chronic 
toxicity values, or EPA Region 5 ESVs were used. Where appropriate, sediment 
screening values were adjusted to reflect the average total organic carbon (TOO) content 
of the receiving waterbody. Sediment screening levels were adjusted to either the average 
TOO of the AOC 7 sediments (2.0%) or the Great Miami River sediments (1.6%), as 
appropriate. 

• If no screening values were identified in the previous sources, the NOAA Screening Quick 
Reference Tables (Buchman, 1999) and other sources such as EPA Region 4 freshwater 
sediment screening values or Region 3 freshwater sediment screening benchmarks were 
reviewed for relevant benchmarks or background concentrations. 
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3.3 Great Miami River Benthic Community 
A fish, macrolnvertebrate, and habitat assessment was conducted in the Great Miami River 
adjacent, upstream and downstream of the site during September and October 2007. US EPA, 
CERA and AK Steel agreed that a study of the ecbiogicai conditions within the river was 
appropriate to determine what, if any, Impacts the site is having on the ecological communities in 
the river. Sediment data alone did not support conclusion regarding the potential for site^lated 
impacts to the OMR. The study was conducted according to OEPA methodologies (OEPA 1989a, 
1989b, 2006a, 2006b, and 2006c) and procedures outlined in the USEPA and Ohio EPA 
approved 'Ecological Risk Assessment Supplemental Work Plan for the Former Armco Hamilton 
Plant Site'(ENSR, 2007). 

To assess the condition of the benthic macrolnvertebrate community in the Great Miami River 
near the AK Steel Hamilton Site, 11 macrolnvertebrate sampling locations were established from 
River Mile (RM) 37.7 to 40.3 (Figure 1-Appendix B): 

GMRSD30 - The samplers were deployed along the right descending bank by wading from 
shore in deep glide habitat with slow current velocity and boulder to gravel substrate. 

GMRSD29 - The samplers were set approximately mid-channel by wading in a broad riffle/run 
complex with swift current velocity and cobble to large gravel substrate. 

GMRSD28 -The samplers were set approximately mid-channel by wading in deep run habitat 
with moderate to fast current velocity and unconsolidated gravej substrate. However, 
upon retrieval, the samplers were missing. 

GMRSD27 - The samplers were deployed remotely by boat and set on the bottom at depths of 
approximately two to three meters in deep glide habitat with moderate current velocity. 
Like GMRSD28, the samplers were missing upon retrieval. However, based on the cut 
anchor lines, it appears that the samplers had been vandalized. 

GMRSD26 - The samplers were deployed along the right descending bank by wading in glide 
habitat with very slow current velocity and cobble to gravel substrate. Upon retrieval, it 
was noted that both sets of samplers had moved downstream with one set on its side. 

GMRSD25 - The samplers were set by wading from shore along the right descending bank of 
the river. This location consisted of glide habitat with slow current velocity and largely 
gravel substrate. 

GMRSD24 - The samplers were deployed in run habitat along the right descending bank by 
wading. The current velocity was fast and the substrate consisted of largely cobble and 
larjge gravel. 

GMRSD22 - The samplers were set by wading in run habitat along the right descending bank. 
The current velocity was fast and the substrate consisted of largely cobble. 

GMRSD21 - The samplers were set by wading along the right descending bank in pool habitat 
with cobble,.gravel, and silt substrate. Current velocity was nearly undetectable during 
both the set and retrieval. Upon retrieval, one set of samplers was missing and the other 
set had been moved from its original set location. 
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GMRSD20 - The samplers were deployed remotely by boat and set on the bottom at depths of 
approximately two meters In deep glide/pool habitat with slow current velocity. The 
samplers were set along the left descending bank where they were anchored to shore. 

GMRSD23 - The samplers were deployed remotely by boat along the left descending bank and 
set on the bottom at depths of approximately two meters in pool habitat with slow current 
velocity. It appears flow in this area is at least periodically affected by the downstream 
low-head dam. 

The Invertebrate Community Index (ICI) was used as the principal measure of overall 
macroinvertebrate community condition. Developed by the OEPA, the ICI is a modification of the 
Index of Biotic Integrity for fish (OEPA, 1988; DeShon, 1995). The ICI consists of ten individually 
scored structural community metrics: 

1. Total number of taxa 6. Percent caddisflies 

2. Total number of mayfly taxa 7. Percent Tanytarsini midges 

3. Total number of caddisfly taxa 8. Percent other dipterans and non-insects 

4. Total number of dipteran taxa 9. Percent tolerant organisms 

5. Percent mayflies 10. Total number of qualitative EPT taxa. 

The scoring of an individual sample was based on the relevant attributes of that sample compared 
to equivalent data from 232 reference sites throughout Ohio. Metric scores range from six points 
for values comparable to exceptional community structure to zero points for values that deviate 
strongly from the expected range of values based on scoring criteria established by OEPA (1988). 
The sum of the individual metric scores resulted in the ICI score for that particular location. 

In addition to the ICI, the benthic macroinvertebrate data were analyzed using OEPA's Qualitative 
Community Tolerance Values (QCTV). Unlike the more intensive ICI, which incorporates data 
from both an artificial substrate and qualitative sample at a given site, the QCTV uses information 
only from qualitative samples. The QCTV assesses the environmental tolerance or sensitivity of 
the macroinvertebrate community using tolerance values that are assigned to each taxon. OEPA 
derived these values by calculating the abundance-weighted average of all ICI scores from 
locations where a particular taxon was collected (DeShon, 1995). Taxa that are typically 
abundant at least disturbed sites have a lower tolerance value while those taxa that are generally 
abundant at highly disturbed sites have a higher tolerance value. As such, the range of tolerance 
values, O="poor' to 60="excellent", is the same as the ICI scoring range. Only taxa that are 
represented by five or more observations in the OEPA database are used to determine the QCTV 
score at a given site. The QCTV score for a given site is expressed as the median of tolerance 
values for all taxa observed at the site that are also represented by five or more observations in 
OEPA's database (Mr. Jeffrey DeShon-OEPA, pers. comm.). 

In addition to the ICI and QCTV, total taxa richness, Ephemeroptera+Plecoptera+Trichoptera 
(EPT) richness, and the number of tolerant (moderately tolerant and tolerant) and intolerant 
(moderately intolerant and intolerant) taxa were used to assist the evaluation of each site. 
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3,4 Great Miami River Fish Community 
To assess the condition of the fish community and physical habitat in the GMR near the AK Steel 
Hamilton Site, five fish sampling zones were established from River Mile (RM) 37.7 to 40.3 (Figure 
1-Appendix B): 

GMRF3d ^ The start of this zone was located 0.75 mile downstream of a jow-head dam and 
ended 250 m upstream of the AOC 7 ditch. The entire zone was located above the AK 
Steel Hamilton Site to document background conditions of the fish community. The 
zone consisted of deep and slow pooi/giide habitat upstream with faster and shallower 
rHfie/run habitat downstream. Sampling alternated between both right and left 
descending banks. For the purpose of determining attainment, the fish sampling zone 
included the benthic macroinvertebrate sampling locations GMRSD30, 29, and 28. 

GMRF27 - Sampling began immediately downstream of the AOC 7 ditch and proceeded 
downstream for 500 m. The zone consisted entirely of slow and deep pool/glide habitat 
without a riffle. Sampling aitemated between both right and left descending banks. The 
fish results for this zone were considered in conjunction with GMRSD27 benthos results 
for attainment purposes. 

GMRF25 - This zone began downstream of AOC 13 and ended 30 m upstream of the AK Steel 
Hamilton Site intake structure. Habitat in the zone ranged from slow and relatively deep 
glide habitat upstream to shallow and fast riffle/run habitat downstream. Sampling was 
conducted primariiy along the right descending bank, in order to determine attainment, 
results from GMRF25 were assessed collectively with the benthos results from sampling 
locations GMRSD26, 25, 24, and 22. 

GMRF20R - The start of this sampling zone was located approximately 90 m downstream of 
the AK Steel Hamilton Site intake structure and ended approximately 75 m upstream of 
a railroad bridge and the Hwy. 127 bridge. The zone largely consisted of shallow and 
slow glide habitat without a riffle, in order to determine attainment, results from 
GMRF20R were assessed collectively with the fish results from GMRF20L and benthos 
results from sampling locations GMRSD21, 20, and 23. 

GMRF20L - This sampling zone ran paraiiei on the opposite (left descending) bank as 
GMRF20R. This zone was added at the suggestion of Mr. Dave Aitfater (OEPA - pers. 
comm.) because of relatively better habitat compared to GMRF20R. General habitat 
conditions on this side of the river were similarly slow but with more depth and cover. 
Benthic data from GMRSD21, 20, and 23 aS well as fish results from GMRF20R were 
considered together with GMRF20L to determine attainment. 

Fish sampling in each zone was conducted for 500 m using a 12' electrofishirig boat according to 
standard OEPA guidance (OEPA, 1989a, 1989b). Collections were made on 6-7 September 
2007 and 10-11 October 2007. A 5,000^tt generator and a Smith-Root type Vi eiectrofisher 
were used to sample fish. Ail fish collected were identified, counted, batch weighed, and 
examined for Deformities, Erosion, Lesions, and Tumors; collectively known as DELT anomalies. 
In conjunction with the fish sampling, habitat was assessed at each location using the Qualitative 
Habitat Evaluation Index (QHEi). 
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4.0 Problem Formulation 

in the SLERA (ENSR, 2008), preliminary COPCs were identified in the GMR. Table 4-1 presents 
a summary of the ecological COPCs for the GMR portion of the Site, as determined in the 
SLERA. These compounds were the focus of the sediment media sampling conducted in 2007. 
AOC 22 was identified (as a result of the SLERA) as an area of the site that warranted 
investigation considering its position and slope in between the site and the GMR. AOC 22 was 
not evaluated as part of the SLERA. 

Table 4~1 
Ecological COPCs - Sediment 

Ecological COPCs in 
Great Miami River Sediment as 

Results of SLERA 
Aluminum 
Arsenic 
Barium 

Cadmium 
Chromium (total) 

Copper 
Cyanide 

Iron 
Lead 

Manganese 
Mercury 
Nickel 

Vanadium 
Zinc 

Total PAHs 
Total PCBs 

Figure 2-1 presents the sediment sampling locations adjacent to the Site that were evaluated In 
the SLERA (ENSR, 2008) and the Draft Remedial Investigation Report (ENSR, 2006). Figure 2-2 
and 2-3 presents the sediment and biological sampling locations that were evaluated in the 
Ecological Risk Assessment Supplemental Work Plan (ENSR, 2007). Figure 2-4 presents the soil 
sampling locations that were sampled in AOC 22 in May 2008. 

GEPA sediment screening criteria were exceeded in surficial sediments at a number of historical 
sampling locations in the GMR. Concentrations of several inorganic compounds, polychlorinated 
biphenyls (PCBs), and polycyclic aromatic hydrocarbons (PAHs) in surficial sediment were 
elevated in some locations; as a result, the SLERA (ENSR, 2008) recommended additional 
sediment and biota sampling to better understand ambient conditions in the river as well as the 
potential for site-related impacts in the GMR. The focus of the supplemental sampling was on 
bulk sediment and biological data collection {i.e., macro invertebrate and fish community 
assemblage surveys) to further evaluate the potential for risk of harm to ecological receptors due 
to exposure to COPCs in sediment. These data are presented in the Appendix A and B, 
respectively. 
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4.1 Selection of Specific Receptors and Exposure Pathways 
It is not feasible to evaluate exposures and risks for each aquatic, avian and mammalian species 
potentially present within a study area. For this reason, specific, representative wildlife species 
are typically identified as receptors of concern (ROCs) for the purpose of estimation of quantitative 
exposures (doses) in a BERA. USEPA ERA guidance recommends selecting receptors that have 
a great likelihood of exposure and sensitivity to COPCs, ideally with home ranges that are of 
similar magnitude to the size of the site. Ideally, site-specific ecological data is collected to 
measure (versus estimate or model) the impact of residual impacts in site media. For this site, the 
BERA presents and evaluates sediment data in the GMR, benthic macro invertebrate and fish 
species community data specific to the GMR sediment sampling locations, and terrestrial 
ecological exposures via the comparison of detected compounds in surface soils of AOC 22 to 
site-specific background levels and ESVs. Figure 3-1 and Table 4-2 present a summary of the 
receptors and exposure pathways evaluated. 

Table 4-2 
Potential Exposure Pathways 

Exposure 
Medium 

Potential 
Receptors 

Exposure 
Route 

Pathway Evaluation 

Great Miami River 

Sediments Finfish Direct Contact 

Exposure of finfish to COPCs evaluated by 
comparisons to benchmarks, comparisons to 
upstream (background conditions), and fish 
community surveys conducted in accordance with 
OEPA biocriteria protocols 

Sediments 
Benthic Macro 
invertebrates 

Direct Contact 

Exposure of benthic macro invertebrates to COPCs 
evaluated by comparisons to benchmarks, 
comparisons to upstream (background conditions), 
and macro invertebrate community surveys 
conducted in accordance with OEPA biocriteria 
protocols 

AOC 22 (Riparian Floodplain) 

Surface Soil 

Terrestrial 
Invertebrates, 
Avian Species, 
Foraging Mammals 

Direct Contact 
Exposure of terrestrial invertebrates, birds and 
foraging mammals to COPCs evaluated by 
comparisons to benchmarks 

Groundwater 
Finfish and Benthic 
Macro 
invertebrates 

Surface Water 
and Sediment 
Contact/I ngestion 

Has been conducted quantitatively in the GMR. 
Data and results will be presented and qualitatively 
discussed. 

It should also be noted that there are no known threatened and endangered species that have the 
potential to be present on the site (ODNR and USDOl, 2005). 

4.2 Selectlon of Biological Endpoints to be Assessed 
Risk assessment endpoints to be assessed at the Site include measurement and assessment 
endpoints. According to U.S. EPA (U.S. EPA, 1998), assessment endpoints are formal 
expressions of the actual environmental value to be protected. They usually describe potential 
adverse effects to long-term persistence, abundance, or production of populations of key species 
or key habitats. Measurement endpoints are the physical, chemical, or biological aspects of the 
ecological system that are measured to approximate or represent assessment endpoints. 
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Measurement endpoints are often stressor-specific and are used to evaluate the assessment 
endpoint with respect to potential ecological risks. Since each measurement endpoint has 
intrinsic and extrinsic strengths and limitations, several measurement endpoints will be used to 
evaluate each assessment endpoint. The measurement and assessment endpoints evaluated 
are presented in Table 4-3. 

Table 4-3 
Measurement and Assessment Endpoints 

Assessment Endpoint 
Measurement Endpoint 

1. Sustalnability of a healthy and well-balanced benthic Invertebrate community In the Great 
Miami River In the vicinity of the Site which Is typical of comparable upstream Great Miami 
River habitats with similar structure, morphology, and hydrology, and which Is consistent with 
OEPA blocrlteria expectations 
a) Characterization of sediment metals bioavailability based on simultaneously extracted metals 
(SEM)/acid volatile sulfides (AVS) relationships. SEM/AVS ratios greater than 1 in a sediment sample 
was considered an indicator of potential bioavailability for divalent cationic metals. The influence of 
total organic carbon (TOG) was also considered. 

b) Comparison of bulk sediment analytical chemistry results to sediment quality benchmarks. Site data 
in excess of sediment quality benchmarks will not necessarily be considered indicative of a potential 
for ecological risks as ecological risks resulting from sediment exposure has been biologically 
evaluated in the GMR. Biological data will determine the presence/absence of risk. 
c) Field assessment of the benthic macro invertebrate community present in the GMR Study area. 
Various OEPA Biocriteria community composition, abundance, and diversity metrics were used to 
evaluate the potential risks associated with exposure to sediment in situ. Biological data will determine 
the presence/absence of risk. 

d) Evaluation of near-Site sediments relative to upstream background conditions. The background 
evaluation was conducted in accordance with U.S. EPA (2002) guidance. 

2. Sustalnability of a healthy and well-balanced fish community In the Great Miami River In the 
vicinity of the Site which Is typical of comparable upstream Great Miami River habitats with 
similar structure, morphology, and hydrology, and which Is consistent with OEPA blocrlteria 
expectations (a) 
a) Comparison of bulk sediment analytical chemistry results to sediment quality benchmarks. Site data 
in excess of sediment quality benchmarks will not necessarily be considered indicative of a potential 
for ecological risks as ecological risks resulting from sediment exposure has been biologically 
evaluated in the GMR. Biological data will determine the presence/absence of risk. 

b) Field assessment of the fish community present in the GMR Study area. Various OEPA Biocriteria 
community composition, abundance, and diversity metrics were used to evaluate the potential risks 
associated with exposure to sediment in situ. Biological data will determine the presence/absence of 
risk. 
c) Evaluation of near-Site sediments relative to upstream background conditions. The background 
evaluation was conducted in accordance with U.S. EPA (2002) guidance. 
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4.3 Conceptual Site Model 
The end product of the problem formulation step is the development of an ecological GSM. Figure 
3^1 presents the GSM for the GMR adjacent to the Site and AOG 22. The ecological GSM is 
presented as a series of working hypotheses regarding how potential exposure to GOPGs rnlght 
poM a potential risk to the ecosystem and ecological receptors at the site. The GSM helps describe 
the origin, fate, transport, exposure pathways, and receptors of concerfi at the site. The SLERA 
(ENSR, 2008) focused on those pathways for which (1) chemical exposure are the highest and most 
likely to occur, and (2) there are adequate data pertaining to the receptors, exposure pathways, and 
ecotoxicity. The results of the SLERA indicated that the GMR warrants further Investigation; 
therefore the GSM presented for the River in the SLERA has been refined for the BERA. 

The previously described parameters, including fate and transport characteristics of GOPGs, have 
been combined into a conceptual model that represents potential exposure pathways of GOPGs 
from potential sources to relevant biological receptors. These pathways include a number of 
ingestion and direct contact pathways. 

The primary exposure pathways for aquatic food chain receptors in the GMR include: 

• Direct exposure to GOPGs In sediment by benthic invertebrates and fish. 

The primary exposure pathways for terrestiiai/riparian food chain receptors identified in the AOG 22 
evaluation include: 

• Direct exposure to GOPGs in floodplain surface soils via prirhary producers (e.g., plants), 
and potentially secondary, and tertiary consumers (e.g., terrestrial invertebrates, and avian 
and mammalian wildlife). 
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5.0 Risk Analysis 

During the analysis phase, exposure to stressors and the relationship between stressor 
concentrations and ecological effects are evaluated. This phase involves collection and integration 
of inforination on COPCs, COPEC concentrations and spatial distribution, and exposure conditions 
(ternporal and Spatial, patterns). Typically, exposure point concentrations (EPCs) of COPCs are 
determined and compared to toxicity reference values (TRVs) in order to calculate the potential for 
adverse effects. 

Figure 2-2 and 2-3 depicts the sampling locations for the OMR Historical and Supplemental 
sampling program. Figure 2-4 depicts the surface soil sampling locations in AOC 22. These 
sampling locations were selected to represent the spatial and chemical concentration variability 
present at the Site. Sampling stations were selected based on a review of sediment data evaluated 
in the SLERA and a review of the potential for groundwater discharge to the river from upland 
AOCs, and were designed to address the recent observations of tar-like material In the floodplain of 
AOC 22. Sediment chemistry sampling (Appendix A) and macro invertebrate community 
assessment (Appendix B) were conducted at each sampling location and the fish community 
sampling zones encompassed most of the sampling locations. 

The risk analysis phase of the BERA is based on the CSM developed in problem formulation. Risk 
analysis includes the characterization of potential ecological exposure and effects. The ecological 
exposure assessment involves the identification of potential exposure pathways and an evaluation 
of the magnitude of exposure of identified ecological receptors. The ecological effects assessment 
describes the potential adverse effects associated with the identified COPCs to ecological receptors 
and retiects the type of assessment endpoints selected, The approach that was used to identify and 
characterize ecological exposure and effects for aquatic and benthic life are described in the 
following subsections. 

5.1 Selection of COPCs 
COPCs for evaluation in the BERA were selected on a site-specific basis, as outlined above. 
Selection of these constituents included a variety of tools, including comparison of Site data to 
OEPA and USEPA screening values. Compounds detected in GMR sediments were evaiuated in 
the SLERA (ENSR, 2008). Those compounds with a maximum concentration in excess of an 
ecotoxicological screening value were retained as COPCs in GMR sediment. Table 4-1 presents a 
summary of the GMR sediment COPCs that resulted from the SLERA. Additional sediment data 
and co-located biological data have been collected in support of further evaluation of the GMR. A 
background screening was conducted as part of the GMR sediment evaluation and included an 
evaluation of the sediment data from near-Site environments relative to upstream background 
conditions. 

5.1.1 Ecological Screening in AOC 22 Surface Soiia 

AOC 22 was not evaluated as part of the SLERA for the site. As a result, the evaluation of AOC 22 
surface soils includes a screening comparison to ESVs as well as an evaluation of background in 
the BERA. 

Potentiai adverse ecological effects to terrestrial plants and invertebrates in AOC 22 were evaiuated 
based on comparisons to literature-derived screening values. For the exposure pathways identified 
in Section 3.1, the highest measured constituent concentration in surface soil of AOC 22 was used 
to d^errnine the potential for exposure to ecologically relevant concentraticns of COPCs. In 
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accordance with U.S. EPA Region 5 guidance, this conservative method was used to make sure 
that potential risks are being fully addressed because AOC 22 was not previously evaluated as part 
of the SLERA. 

Constituents with maximum concentrations less than their respective literature-derived screening 
values were not retained as CORCs; constituents with maximum concentrations in excess of the 
literature-derived screening values were considered further. Constituents with no applicable 
screening value were retained as CORCs, as appropriate. Those CORCs lacking screening values 
were assessed for potential ecological risk, as feasible, and considered in the uncertainty analysis. 

Table 5-1 a summarizes the CORCs that resulted from this comparison. The statistical summary of 
the dataset is provided in Table 5-2 (in Tables Appendix). 

Table 5-1 a 
Ecological COPCs - Surface Soil 

Based Upon Comparison of Maximum Detections to ESVs 

Ecological COPCs in 
AOC 22 
Antimony 
Cadmium 
Chromium 

Copper 
Lead 

Manganese 
Mercury 
Nickel 

Selenium 
Vanadium 

Zinc 
1-Methylnapthalene 
Benzo(a)anthracene 

Benzo(a)pyrene 
Carbazole 
Chrysene 

Dibenzofuran 
Fluoranthene 
Napthalene 

Rhenanthrene 
Ryrene 

Methylacetate 
Methylcyclohexane 

Xylene 
Total RAHs 
Total RCBs 
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5.1.2 Background Screening in AOC 22 Surface Soils 

The results of background soil sampling were used in a background evaluation to determine 
whether any of the identified (i.e., detected at concentrations above ESVs) COPCs in AOC 22 soil 
may be attributable to natural background, and not be site-related. Sections 2.10 and 4.28 of the Rl 
Report (KEMRON, 2008) discuss the background soil sampling and analysis performed for the Site. 
In short, nine surface soil (0-2 feet bgs) samples and one duplicate and seven subsurface soil (3-4 
feet bgs) samples were collected from off-site and unimpacted on-site locations and analyzed for 
TAL metals. The surface samples were also analyzed for dioxins/furans and PAHs. In addition, 
three slag composite samples (BGSLAG-1AA, -2AA, and-3AA) were collected in Block A (the former 
slag processing area) from a slag pile that appeared to be unimpacted from other operations and 
consisting entirely of historically processed slag. The background slag samples were analyzed for 
TAL metals. 

The background comparison was conducted in accordance with the USEPA Guidance for 
Comparing Background and Chemical Concentrations in Soil for CERCLA Sites (USEPA, 2002), 
and as documented in responses to USEPA's comments on the draft HHRA. It was agreed that the 
approach to the evaluation of background in site soils for both the HHRA and BERA would follow 
USEPA guidance. For the three soil areas with new soil data (AOC 13, Southern Parcel, and AOC 
22), as agreed upon with USEPA, the latest version of ProUCL (Version 4.00.02) was used to 
perform the background evaluation. Appendix F describes the methods and results in detail, 
including an addendum that summarizes the updated evaluations. Surface soil data for a limited 
suite of inorganics and potentially carcinogenic PAH were included in this background evaluation. 

Based on the results of the background evaluation, concentrations of several COPCs in on-site 
surface soil were found to be consistent with background surface soil concentrations. The potential 
risks presented for these COPCs are therefore likely to be related to background and not the Site. 
Notable among the chemicals identified as consistent with background surface soil are arsenic, lead 
and potentially carcinogenic PAH in all AOCs, as well as mercury and iron in several AOCs. These 
results should be considered in the evaluation of potential risks due to surface soil. The CERCLA 
program does not require clean up to concentrations below natural or anthropogenic background 
levels (USEPA, 2002). 

NBJMOfi 
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Surface Soil COPCs Consistent with Background 

AOCi Arsenic AOCi 
Mercury 

AOCi 

Carcinogenic PAHs 
AOC 2 Arsenic AOC 2 

Iron 
AOC 2 

Mercury 

AOC 2 

Carcinogenic PAHs 
AOC 13 Arsenic AOC 13 

Iron 
AOC 13 

Lead 

AOC 13 

Vanadium 

AOC 13 

Carcinogenic PAHs 
AOC 18 and 21 Arsenic AOC 18 and 21 

Iron 
AOC 18 and 21 

Mercury 

AOC 18 and 21 

Carcinogenic PAHs 
AOC 19 Arsenic AOC 19 

iron 
AOC 19 

Manganese 

AOC 19 

Mercury 

AOC 19 

Carcinogenic PAHs 

AOC 22 Aluminum AOC 22 
Arsenic 

AOC 22 

Iron 

AOC 22 

Lead 

AOC 22 

Mercury 

AOC 22 

Vanadium 

AOC 22 

Carcinogenic PAHs 
Block A Arsenic Block A 

Mercury 
Block A 

Carcinogenic PAHs 
Southern Parcel 
(excluding AOC 
13) 

Arsenic Southern Parcel 
(excluding AOC 
13) 

Lead 
Southern Parcel 
(excluding AOC 
13) Carcinogenic PAHs 

Compounds shown to be consistent with background in AOC 22 surface soils were screened from 
the list of COPCs as follows; 
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Table 5-2a 
Ecological COPCs - Surface Soil 

COPCs Eliminated Based Upon Consideration of Background 

Ecological COPCs in 
AOC 22 

Antimony 
Cadmium 
Chromium 

Copper 
I 

Manganese 
Mercury 
Nickel 

Selenium 
Vanadium 

Zinc 
1-Methylnapthalene 
Bonzo(a)anthraoene 

Bonzo(a)pyrGnQ 
Carbazole 
Chrysene 

Dibenzofuran 
Fluoranthene 
Napthalene 

Phenanthrene 
Pyrene 

Methylacetate 
Methylcyclohexane 

Xylene 
Total PAHs 
Total PCBs 

95% Upper Confidence Limits (UCL) of the population arithmetic mean were developed for the 
remaining COPCs using USEPA Pro UCL 4.0 software for each constituent. 95%UCLs for COPCs 
with low detection frequencies were compared to ESVs (Table 5-2 in Tables Appendix). Mercury, 
Nickel, Selenium, Fluoranthene and Pyrene were eliminated as COPCs as a result of this 
comparison. Similarly, 3 VOCs (methylacetate, methylcyclohexane, and Xylene) were eliminated as 
COPCs as a result of low detection frequencies and the fact that they were not significant COPCs in 
on-site media. As a result, the COPC list includes: 
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Table 5-2b 
Ecological COPCs - Surface Soil 

Based Upon Comparison of 95%UCLs to ESVs 

Ecological COPCs in 
AOC 22 

Antimony 
Cadmium 
Chromium 

Copper 
Manganese 

Zinc 
1-Methylnapthalene* 

Carbazoie* 
Chrysene 

Dibenzofuran* 
Napthalene 

Phenanthrene 
Total PAHs 

Total PCBs* 
• - No ESV for this compound. 

** - Compound did not exceed ESV 

5.2 Great Miami River Sediment Sampling 

Sediment sampling and analysis activities were conducted in 2005 as part of the initial remedial 
investigation sampling program. Surficial sediment samples (0 to 15 cm stratum) were collected 
from several different areas evaluated in the SLERA: the Great Miami River along the Site 
boundary, the Great Miami River in the vicinity of AOC 19, AOC 7 (the dry bed intermittent stream 
channel), and at two upstream background locations. Analytes evaluated in the SLERA included 
inorganic constituents, semi-volatile organic compounds (SVOCs), volatile organic compounds 
(VOCs), and polychlorinated biphenyls (PCBs). 

The SLERA (ENSR, 2008) indicated that no additional ecological evaluation was warranted in the 
Great Miami River in the vicinity of AOC 19 (where the coke oven gas pipeline formerly crossed 
under the river) or within AOC 7 (an intermittent stream located adjacent to the closed landfill (AOC 
2)). The SLERA concluded that elevated levels of some COPCs (i.e., metals, PAHs and PCBs) may 
be present in the sediments located adjacent to the Site and that additional investigations were 
warranted. The SLERA also recommended that AOC 7 be viewed as a conveyance to the river and 
considered as a secondary source area in the evaluation of the Great Miami River and that 
additional river sampling and analysis be conducted in the vicinity of the AOC 7 discharge to the 
Great Miami River. 
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As a result, additional sediment sampling and analysis activities were conducted in September 2007 
and designed to obtain a comprehensive set of physical, chemical, and biological data for the Great 
Miami River adjacent to the Site. Sampies were located adjacent to the Site in order to further 
delineate the chemical stressor distribution in the sediment in the vicinity of the Site and upstream of 
the Site to evaluate anthropogenic background conditions in the vicinity of the Site. Sediment 
samples were collected in conjunction with the bioiogical sampling for macroinvertebrates and 
finfish. A totai of 15 sampiing locations were selected based on a review of the historic data (i;e., 
sediment and groundwater samples evaluated in the SLERA). These data were used to further 
characterize the sediments adjacent to the Site, to assess the potential for groundwater discharge to 
the river from upiand AOCs, and to address the recent observations of tar-like material in the 
floodplain. A sub-set of 13 surficial sediment samples were collected from 5 zones of the stream 
where fish biocriteria studies were conducted, and 11 discrete sampling locations were co-iocated 
spatially with macroinvertebrate biocriteria sampling stations. 

The sampling station locations were selected following a "Targeted Sampiing Design' (USEPA, 
2001b) where prior knowledge of site-related factors are incorporated into the process of selected 
station locations. The targeted sampling design was seiected to minimize sampiing error attributable 
to selecting sampling stations that may not represent the defined area of interest or stations with 
simitar physical characteristics as described in the study data quaiity objectives (DQO) process 
(U.S. EPA, 2001b), Sampling station locations were targeted to represent "worst case" conditions 
by selecting sampling locations in the vicinity of known outfalis (i.e., AOC 7), obsenrations of tar-like 
material, and previously elevated COPC concentrations. 

The targeted sampiing horizon was the upper 0 to 15 cm of sediment. Generally, this is the 
sediment horis)n of interest as it contains the most recently deposited sediments, and the most 
epifaunal and infeunai organisms are found within this horizon (U.S. EPA, 2001b). However, due to 
the presence of cobble and large rocks, the sampling horizon achieved ranged from 1 to 10 cm with 
an average of 4 cm. 

Figure 2-3 present the locations of the sediment samples considered in this evaluation. Sampies 
from 2005 and 2007 sampling events were segregated into the following three groupings based on 
proximity to the Site: 

• The Upstream data set includes 7 surficial samples located upstream of the influence of the 
Site (i.e., this data set serves as the Reference Conditions data set). It is assumed that the 
data from this reach of the river are uninfluenced by Site conditions; 

• The Adjacent data set includes 19 surficial samples located immediately adjacent to the 
Site. These samples were collected to represent potential impacts associated with historic 
Site activities. 

• The Downstream data set includes a single surficial sample located downstream of the Site 
in a portion of the river containing habitat that is consistent with conditions found adjacent to 
the Site. 

Sediment samples were analyzed for metals, PCBs, PAHs, TOO, simuitaneousiy extracted metals 
(SEM), and acid volatile sulfides (AVS). Methodologies for sample collection, processing, and 
analysis were consistent with those presented in the Remedial investigation/Feasibiiity Study 
Support Sampling Plan for the Former ARMCO Hamilton Plant Site (ENSR, 2005) and in the OEPA 
Sediment Sampling Guide and Methodologies (OEPA, 2001 a). 

Total organic cart)on (TOO) levels in sediments from the Great Miami River ranged from 0.17% 
adjacent to the Site (GMRSD24) to a maximum of 4.3% just upstream of the Site (GMRSD28) 
(Figure 5-2), As expected, observations of low TOO were generally found in samples with more 
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coarse grained material and higher TOC levels were associated with observations of finer grained 
silty sediments. 

Potential adverse ecological effects to benthic invertebrates were evaluated based on comparisons 
to literature-derived screening values and Ohio-specific Sediment Reference Values (SRVs), as well 
as through an evaluation of the potential bioavailability of divalent metals through the SEM and AVS 
data evaluation. 

5.2.1 Great Miami River Fish and Benthos Sampling 

Fish and benthic macroinvertebrate community assessment was conducted in the fall of 2007 
(Appendix B). Fish sampling was conducted for 500 m using a 12' electrofishing boat according to 
standard CERA guidance (CERA 1989). Collections were made on 6-7 September 2007 and 10-11 
October. A 5,000-watt generator and a Smith-Root type VI electrofisher were used to sample fish. 
All fish collected were identified, counted, batch weighed, and examined for Deformities, Erosion, 
Lesions, and Tumors; collectively known as DELT anomalies. In conjunction with the fish sampling, 
habitat was assessed at each location using the Qualitative Habitat Evaluation Index (QHEI). 

Macroinvertebrates were surveyed quantitatively and qualitatively at each of the three stations using 
OERA methodologies (CERA 1989 and 2006c). Quantitative collections were made with modified 
Hester-Dendy artificial substrate samplers (HD). HQs were set on 14-15 August and retrieved on 
25-26 September. Qualitative samples were collected by kick netting and handpicking during HD 
retrieval. 

Assessment of biological community health was based primarily on Qhio ERA index scores (i.e., IBI, 
IWBmod, and ICI scores). Comparisons were made both among sampling stations and against 
warmwater habitat (WWH) numeric biocriteria for the Eastern Corn Belt Plains (ECBR) ecoregion: 
IBI=42, IWBmod=8.5, and ICI=36. To account for biological variability, Qhio ERA considers IBI or 
ICI scores within 4 units of the biocriterion to meet the criterion (this is referred to as Insignificant 
Departure). Similarly, QERA allows for a 0.5 unit Insignificant Departure for IWBmod scores. 
Standard QERA guidance was utilized in determining attainment versus non-attainment of each 
applicable biocriterion. 

5.2.1.1 Fish 

The two sampling passes at the five locations yielded 5,328 fish representing 33 species and 
Lepomis hybrid (Table 1). Five intolerant species were collected: rosyface shiner, mimic shiner, 
black redhorse, stonecat, and banded darter. Numerically, the catch was dominated by bluntnose 
minnow (24 percent), spotfin shiner (16 percent), golden redhorse (10 percent), logperch and 
suckermouth minnow (9 percent each). No threatened or endangered species were collected during 
this study. 

Mean IWBmod scores ranged from 8.0 to 9.7 and indicated a marginally good to exceptional fish 
community in this portion of the Great Miami River, based on QERA narrative ranges (QERA 1988 
and 2006b). Mean IWBmod scores were highest at the upstream reference site, lowest immediately 
downstream at GMRF27, and intermediate at the lower three locations. IWBmod scores were 
generally similar in September and Qctober, except at GMRF25, which exhibited a higher score in 
Qctober than September. 

Differences in species richness, CREs, and community indices appear to be related to habitat 
quality. As discussed in Section 3.3 of Appendix B, habitat quality likely affected the distribution of 

22 



Baseline Ecological Risk Assessment 
AK Steel - Hamilton November 21, 2008 

fishes, particularly at the furthest upstream two sites. For example, GMRF27 clearly contained the 
poorest habitat quality based on QHEI scores and this zone had the lowest mean IB!, IWBmod, and 
catch rates among all zones. GMRF27 contains very poor substrate quality and lacks riffle/run 
habitat. Consistent with the poor substrate quality and lack of riffle/run habitat was the lower 
abundance of species prefemng such habitats (e.g., darters, round body suckers, and suckermouth 
minnow). Conversely, GMRF30 had the best habitat, particularly regarding substrate quality, 
channel morphology, and riffle/run quality and this location had the highest mean catch rate, species 
richness, and IWBmod value of all zones. Collectively, these data suggest that habitat quality was a 
primary contributing factor to the variability in species composition, catch rates, and community 
indices observed throughout the study area. 

In Ohio, attainment of the benthic community can only be determined by calculating the ICI. 
However, for the Qualitative Community Tolerance Value (QCTV), OEPA has calculated the upper 
25"^ percentile and lower 75*^ percentile of the scores for each ecoregion representing Excellent to 
Good sites and Fair to Poor sites, respectively. For the Eastern Com Belt Plain (ECBP) Ecoregion, 
the QCTV percentile thresholds are: 

ECBP 
eSiSSntile QpTVThr^ghQtd, 

25*^-Excellent-Good 38.70 

75*^-Fair-Poor 34.8 

A QCTV score that exceeds the 25"' percentile suggests that the site is in attainment of its WWH 
designated use while a QCTV score less than the 75'" percentile suggests that the site is not 
attaining its designated use. Sites with QCTV scores that fall near these thresholds were evaluated 
using additional parameters to assist in determining whether the site was in attainment. QCTV 
scores that clearly fall between the two thresholds were considered undetermined. An area of 
insignificant departure has not been defined by QEPA for the QCTV as they have for other indices. 

5.2.1.2 Benth loin vertebrates 

HD samplers were deployed at 11 locations throughout the study area. Samplers were 
successfully retrieved from nine of the 11 locations. Among the 11 locations and sampling types 
combined, 101 macroinvertebrate taxa were collected during the 2007 survey (Table 6-Appendix 
B). Chironomidae was the most taxa rich group among the locations with 23 taxa followed by 
Ephemeroptera (17 taxa), Trichoptera (12 taxa), and Coleoptera (10 taxa). Qverall, total taxa 
richness among the HD samples ranged from 27 taxa at GMRSD21 and 23 to 21 taxa at 
GMRSD26 (Table 7-Appendix B). Qualitative total richness among the 11 locations ranged from 
50 taxa at GMRSD30 to 26 taxa at GMRSD28 (Table 8-Appendix B). 

ICI scores were calculated for nine of the 11 macroinvertebrate locations with both HD and 
qualitative sample results. Due to the loss of HD samples at GMRSD28 and 27, the median 
QCTV was determined to evaluate the benthic community. As with EPT richness, ICI scores at 
most locations were similar (Table 9-AppendixB). Among the nine locations, ICI scores ranged 
from 50 at GMRSD29 to 24 at GMRSD21. Qf the nine locations, six clearly attained the WWH ICI 
biocriterion of 36 with scores in the "very good" to "excellent" narrative range (QEPA 2006b). A 
seventh location downstream of the AK Steel Hamilton Site, GMRSD23, achieved the biocriterion 
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via Insignificant Departure (OEPA, 1988). In contrast, ICI scores from GMRSD26 and 21 rated 
"fair" and did not attain the established biocriterion. Among the ten ICI metrics, both locations 
exhibited similarly poor results for three of the metrics: Number of Mayfly Taxa, Number of 
Caddisfly Taxa, and Percent Other. Although the data from locations GMRSD26 and 21 may 
suggest impairment, it is important to note that the samplers at both locations had been disturbed 
during the colonization period. Furthermore, current velocity at the two stations was among the 
lowest measured in the study area. As such, it appears that multiple factors may have contributed 
to the lower ICI scores at these locations. 

ICI scores were not calculated for GMRSD28 and 27. However, the median QCTV for each 
location was greater than the 25"^ percentile of "good" to "excellent" ICI sites (Table 9-Appendix 
B). In addition, there were twice as many intolerant taxa compared to tolerant taxa at GMRSD28 
and 27; nine versus four and twelve versus six, respectively (Tables 6 and 8-Appendix B). These 
results strongly suggest that the ICI biocriterion for the ECBP ecoregion was being achieved 
(DeShon, 1995). 

In general, the benthic macroinvertebrate community in the study area met or exceeded the 
ecoregional reference condition as defined by the ICI. The poorer quality benthic communities 
observed at GMRSD26 and 21 appear to be attributable, at least in part, to habitat constraints 
associated with velocity. The moderately tolerant midge, Glyptotendipes was the most abundant 
taxon at both locations. However, Glyptotendipes is not necessarily tolerant of toxic stressors, but 
is considered tolerant of organic/nutrient loading and associated dissolved oxygen impacts (Yoder 
and Rankin, 1995; Yoder and DeShon, 2003). Furthermore, Glyptotendipes is often associated 
with slow current habitats (Epier, 2001). Pollution sensitive EPT taxa generally prefer areas with 
good exchange associated with flow and clean substrate. As indicated previously, GMRSD26 and 
21 are in largely pool/glide areas with slow current velocity and finer substrate. Given these 
conditions and the fact that current velocity is vital to the collection of consistently good HD results 
(OEPA, 1988), it is not surprising that the scores from these locations did not attain the ICI 
biocriterion. 

5.2.2 Habitat 

Habitat was evaluated using GEPA's QHEI (Qualitative Habitat Evaluation Index) (OEPA 2006a; 
Rankin 1989, 1995) at five locations in 2007. Methods for calculating the QHEI are described in 
OEPA's User Manual (OEPA 2006a) and therefore are not discussed in detail here. Principal 
components (metrics) that are used to develop the QHEI score are: 

• substrate 
• cover 
• channel morphology 
• riparian zone and bank erosion 
• pool, riffle, run quality 
• stream gradient 

QHEI scores from hundreds of stream segments around the State of Ohio have Indicated that 
values greater than 60 are generally conducive to the existence of warmwater faunas, whereas 
scores less than 45 generally cannot support a warmwater assemblage consistent with the 
Warmwater Habitat (WWH) biological criteria (Rankin, 1995). Support or non-support is 
independent of water quality, i.e., even if water quality is compliant with applicable standards, a 
stream with QHEIs <45 usually will not support warmwater aquatic communities. 

BBBsS 
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Overall, the habitat quality was fair to excellent at the five locations sampled in 2007. Habitat quality 
was best at the furthest upstream location GMRF30 (QHEI score 83.0), worst at GMRF27 (54.0), 
and intermediate at the furthest three downstream locations (QHEI range 62.5 to 72.5). Nearly all 
metric scores were higher at GMRF30 than at the other four locations, especially for substrate and 
riffle/run metrics (Table 10-Appendix B). In particular, GMRF30 contained more, larger and hard 
substrate (i.e., boulder and cobble) with less silt. In addition, GMRF30 and 25 were the only 
sampling zones with at least one well defined riffle/run complex. As a result, species that require 
clean, hard, substrates with well developed riffles and runs (most darter species and suckermouth 
minnow) were more abundant at GMRF30 and GMRF25 than elsewhere. In contrast, substrate 
quality at GMRF27 was very poor and was dominated by silt and artificial substrate types, which 
contributed greatly to the lower QHEI score there (Table 10- Appendix B). Qther metrics which 
contributed to the comparatively poor QHEI score at GMRF27 include channel, riparian, and 
riffle/run quality. Qverall, the two furthest downstream zones, GMRF20L and GMRF20R, contained 
similar habitat quality. However, instream cover was decidedly better at GMRF20L (Table 10-
Appendix B). In fact, the cover score at GMRF20L was higher than any other zone and likely 
contributed substantially to the better index scores there. As such, species that prefer an 
abundance of instream cover (e.g., centrarchids) were substantially more abundant there than 
elsewhere. 

5.2.3 Water Quality 

Basic water quality parameters were collected during each fish sampling event. Concurrent with 
collections in each sampling zone, water temperature, dissolved oxygen, and specific conductance 
were measured. In addition, water clarity (Secchi disc reading) was measured at each station in 
conjunction with the fish sampling. 

Water temperatures ranged from 17.9 to 27.1 C (Table 11-Appendix B). Temporal changes in water 
temperature conformed to expected patterns; on average, water temperatures were 5.3 0 cooler in 
Qctober than in September 2007. Spatially, water temperatures were generally warmer (2.0 to 4.0 
C) upstream than downstream (Table 11-Appendix B). These temperature differences were likely 
due to diel effects rather than a real longitudinal temperature change. For example, the upstream 
reference location was consistently sampled during early-mid afternoon (1205-1444 hours), whereas 
the furthest downstream locations were sampled during mid-moming (0918 and 1015 hours). 
Nonetheless, water temperatures at all stations were within ranges easily tolerated by warmwater 
fishes. 

DQ values ranged from 6.6 to 14.1 mg/l during the 2007 study (Table 11, Appendix B). Qn average, 
DQ values were higher In September (11.9 mg/l) than in Qctober (9.8 mg/l). DQ values were 
consistently higher at the upper three sites (range 10.5 to 14.1 mg/l) compared to the lower two sites 
(6.6 to 8.9 mg/l). These differences were most pronounced between GMRF25 and the lower two 
locations (i.e., GMRF20R and GMRF20L) where DQ values declined by 11.5 mg/l (September) and 
4.7 (Qctober). All DQ concentrations met the minimum WWH criterion of 4 ppm during each 
sampling event. 

Specific conductance values and Secchi readings varied little spatially and temporally and ranged 
from 896 to 962 pScm and from 43 to 66 cm, respectively (Table 11, Appendix B). 
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5.3 Persistent, Bloaccumulatlve and Toxic Compounds 
Persistent, bloaccumulatlve and toxic (FBI) compounds Include any compound that may be 
reasonably anticipated to bloaccumulate In animal tissues (OEPA, 2008a). Chemicals with Log Kow 
values greater than or equal to 3.0 which are not metabolized or are metabolized slowly by 
ecological receptors are considered to bloaccumulate In animal tissue. A FBI compound Is typically 
not screened from soil or sediment unless the method used to derive the screening value 
considered exposure to higher trophic level organisms In the development of the value. 

The only PBTs In AOC 22 soils and GMR sediment above background are mercury and PCBs. 
PCBs have been detected to a limited extent In site soils, a greater extent In GMR sediments and 
below ESVs In AOC 22 (riparian floodplain) surface soils. On-site mercury and FOB levels were not 
determined to be a potentially significant ecological risk as a result of exposure to terrestrial on-site 
surface soils in the SLERA (ENSR, 2008). PCBs In the upstream GMR sediments have been 
shown to exist at levels above and consistent with that measured In the River sediment adjacent to 
the site (Table 1- Appendix A). Upstream sources of mercury and PCBs In GMR sediment have the 
potential to redistribute and deposit along the floodplain during storm events. The PCB 
concentrations measured In AOC 22 surface soils did not exceed the site ESV for PCBs and the 
sample locations for mercury and PCBs were along the floodplain that Is frequently influenced by 
rises In water levels of the River. Floodplalns are a known deposition area for sediments that are 
disturbed and redistributed during a storm event. 

Furthermore, multlmetric biological Indices (I.e., Index of Blotic Integrity (IBI), modified Index of Well-
Belng (Mlwb), and the Invertebrate Community Index (ICI)) did not Indicate reduced or Impacted 
abundance or diversity relative to the presence of PBT compounds In GMR sediment (Appendix B). 
Considering that the on-site soils do not present a mercury or PCB ecological risk and population 
level reproductive effects were not observed In the biological community assessment of the GMR 
(Appendix B), below ESV levels of PCBs In AOC 22 (floodplain) soils and Infrequent detections of 
mercury are not considered site-related and will not be further evaluated as part of this BERA. 

In addition, the ecological habitat provided In AOC 22 Is not of high ecological quality or significance. 
AOC 22 consists of a significant slope that runs between the site and the GMR floodplain that, by 
definition, is In a constant state of change. The AOC 22 slope habitat does have some tree and 
shrub cover, however, as a result of the slope, there are more desirable habitat areas nearby. 
Construction debris exists along much of the slope of AOC 22 which further limits the desirability of 
habitat for ecological receptors. The potential for significant ecological exposure In AOC 22 soils Is 
limited. 

Based upon the ecological data collected, PBTs are not considered a significant threat In the GMR 
as a result of site activities or releases to the River. A food-web analysis of PBTs Is not considered 
warranted based upon: 1) the presence of upstream sources of PBTs as Identified In upstream 
sediment samples, 2) a limited presence of PBTs In sediment samples adjacent to the site or 
potentially site-related, 3) the limited presence of PBTs In site soils adjacent to or near the River, 
and 4) the Integrity of the benthic biological community In the GMR (Appendix B). 

No further assessment of sediment or riparian soil data In or near the GMR Is anticipated as a result 
of the conclusion of "no effect" that resulted from the quantitative evaluation of sediment dwelling 
organisms (macro Invertebrates) and fish In the GMR (KEMRON and EA Engineering, 2007). 
OEPA review of the Work Plan for this effort resulted In approval for AK Steel to "consider a "no 
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effects' survey result as an off-ramp to further Investigation of the Great Miami River for this site' 
(OEPA, 2007c). 
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6.0 Risk Characterization 
The results of the environmental risk analysis vyere analyzed and interpreted to determine the 
likelihood of adverse environmental effects, and to determine whether a conclusion of no significant 
risk can be reached for each assessment endpoint evaluated. Risks will be estimated in the BERA 
through an integration of exposure and stressor-response profiles, and risks will be described by 
discussing lines of evidence and determining ecological impact. The conclusions regarding overall 
risk(s) to ecological receptors were based on a welght-of-evidsnce approach, which considers the 
results of all components of the assessment methodology (i.e., an approach that integrates results 
of physical, biological, toxicologicali and field measurement endpoints to draw risk-based 
conclusions). Individual measurement endpoint results were evaluated to determine whether or not 
they support a finding of nO significant risk for each assessment endpoint. The documentation of the 
risk characterization will include a summary of the strengths and weaknesses of the analysis phase 
of work, and justification of conclusions regarding the ecological significance of the estimated (i.e., 
risk of harm) or actual (i.e., evidence of harm) risks. 

6.1 Great Miami River Sediment 
Based on the results of the SLERA, the sediment COPCs to be evaluated in the BERA included 
selected metals, PAHs and PCBs. Tables of the analytical data for OMR sediment are presented in 
Appendix A. If a chemical was detected at least once in any of the sediment samples it was 
evaluated further. Estimated concentrations (J-coded values), including those below the quantitation 
limit but above the Method Detection Limit (MDL), were treated as detected values. 

PAHs and PCBs were evaluated as Total PAHs and Total PCBs, respectively. These totals were 
calculated using two different methods in order to bracket the high and low estimates of the totals. 
In the low-end estimate only the detected individual PAH or PCB constituents in a single sample 
were included in the sum total for that sample (i.e., non-detects were treated as zeroes, and this 
value represents total detected PAHs or PCBs). In the high^nd estimate, if an individual PAH or 
PCB was detected at least once during the 2005 or 2007 sampling, the Chemical's detection limit 
was used as a proxy concentration in the estimation of the sum total for those instances in which the 
chemical was reported as undetected (i.e., full detection limit was used as surrogate for non-
detects). Both the high and the low totals were Included in the sediment evaluation. These values 
bracket the total estimated PAH and PCB concentrations presented in the SLERA which used of 
the detection limit as a surrogate for non-detects. The sum total data were updated in accordance 
with recent U.S. EPA guidance (U.S. EPA, 2007), which strongly discourages the use of 14 of the 
detection limit as a surrogate for non-detects in the calculation of upper confidence limits. To be 
consistent with that recommendation, 14 of the detection limit is not being used as a default 
surrogate for non-detecte in the calculation of constituent totals in this evaluation. 

The following is the list of the individual PAHs detected at least once; acenaphthene, 
aoenaphthylene, anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 
benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, diben^a,h)anthracene, fluoranthene, 
fiuorene, indeno(1,2,3-cd)pyrene, naphthalene, phenanthrene, and pyrene. 

The following is the list of individual PCB Aroclors detected at least once; Aroclor 1242, Aroclor 
1248, Aroclor 1254, and Aroclor 1260. Because of the high degree of overlap among these Arocibr 
mixtures, the process of summing of the Aroclors to obtain total PCB concentrations is likely to over­
estimate the actual total PCB concentration present in river sediment. 
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6.1.1 Comparison to Ecological Screening Values 

Potential adverse ecological effects to benthic invertebrates and aquatic receptors were evaluated 
based on comparisons of concentrations of constituents in sediment to literature-derived screening 
values. Exceedances of the ecological screening values may indicate the need for further 
evaluation of the potential ecological risks posed by the Site, but does not necessarily imply an 
ecological risk. For instance, certain COPCs may not be bioavailable, may not be absoited into an 
organism's system following ingestion, or may not be absorbed through direct contact due to the 
chemical form of the COPCs. The decision conceming the necessity for further evaluation requires 
the weighing of such factors as the frequency, magnitude, and pattern of these exceedances relative 
to the background and anthropogenic conditions upstream of the site. 

To identify COPCs, concentrations of each compound were compared against their respective low 
effect and probable effect based sediment screening values in a sample-by-sample evaluation 
(Table 6-1). Sediment quality benchmarks were selected to evaluate sediment-associated receptors 
exposure to constituents in sediment using the following hierarchy: 

• Threshold Effect Concentrations (TECs) and Probable Effect Concentrations (PECs) 
(l\/lacDonald, et al., 2000). 

• Low Effect Levels (LELs) and Severe Effect Levels (SELs) from the Ontario Ministry of the 
Environment (OMOE) (Persaud et al., 1993). 

• Effects Range-Low (ER-L) and Effects Range-Medium (ER-M) values (Long and Morgan, 
1990). 

If none of the above benchmarks were available, other sources such as U.S. EPA Region 5 
Ecological Screening Levels (U.S. EPA, 2003), National Oceanic and Atmospheric Administration 
(NOAA) Screening Quick Reference Tables (Buchman, 1999), U.S. EPA Region 4 freshwater 
sediment screening values or Region 3 freshwater sediment screening benchmarks were reviewed 
for relevant benchmarks or background concentrations. 

Table 6-1 presents the sample-by-sample comparison of the sediment analytical data to the relevant 
ecological screening values. Four compounds (calcium, magnesium, potassium, and sodium) are 
considered to be essential nutrients, are ubiquitous in the environment, and were therefore not 
retained compared against ecological screening values. Two metals, antimony and silver were 
analyzed for but never detected so they were also excluded from the comparison against ecological 
screening values. Low effect screening values were not identified for beryllium and thallium and 
probable effect screening values were not identified for aluminum, barium, beryliium, cobalt, 
cyanide, selenium, thallium, and vanadium. 

Aluminum, cobalt, and vanadium were below the low effect screening values in all sediment 
samples indicating that potential risks to benthic receptors due to these constituents are unlikely. 

6.1.1.1 Upstream Data 

Within the Upstream data set of seven samples, low effect screening values for arsenic, barium, 
cadmium, chromium, copper, iron, lead, manganese, mercury, nickel, selenium, and zinc were 
exceeded in at least one sample. The probable effect screening values for chromium, copper, iron, 
lead, nickel, zinc were exceeded in the most upstream station (GMRSD19) and the probable effect 
screening values for Total PAHs and Total PCBs were exceeded in GMRSD28 when the upper 
estimate of the totals was evaluated (i.e., full detection limit used as surrogate for non-detects). 
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6.1.1.2 Adjacent Data 

Within the Adjacent dataset of 19 samples (plus two duplicate samples), low effect screening values 
were exceeded for the same 12 constituents as in the Upstream dataset. In addition, a single 
detection of cyanide at station GMRSD1 also exceeded the low effect screening value. This station 
is located at the most southem end of the Site. The probable effect screening values for copper, 
lead, manganese, zinc. Total PAHs and Total RGBs were exceeded within the Adjacent dataset. 

Both the low-end and high-end Total PAH and Total RGB concentrations in the Adjacent dataset 
exceeded the probable effect screening values; however, these exceedances were limited to a small 
area represented by GMRSD6 and GMRSD31. Samples collected just upstream and just 
downstream of this location had much lower PAH and RGB concentrations that were below the 
probable effect value. 

There are three constituents (chromium, iron, nickel) that exceeded probable effect screening values 
in the Upstream data set, specifically in GMRSD19, but not in the Adjacent dataset. Manganese 
and the low-end Total PAH and Total RGB estimates exceeded the effect-based screening values in 
the Adjacent dataset but not in the Upstream dataset. The exceedances for manganese and the 
low-end Total RGB estimate were limited to single samples, GMRSD32 and GMRSD6, respectively. 
The exceedances for low-end Total RAH estimate were limited to GMRSD6 and GMRSD31. 

Five inorganic constituents (barium, copper, iron, manganese, and nickel) detected in samples 
collected in the vicinity of the AOG 7 discharge to the Great Miami River (GMRSD14 and 
GMRSD27) exceeded the low effect screening value. Total RAH and Total RGB concentrations also 
exceeded the low effect, but not the probable effect, screening values. Goncentrations of all of these 
constituents were within the range of concentrations observed in the Upstream dataset indicating 
that it does not appear that AOG 7 is discharging significant levels of metals, RAHs, or RGBs. 

Seven inorganic constituents (barium, copper, iron, lead, manganese, nickel, and selenium) 
detected in samples collected in the vicinity of AOG 13 (GMRSD26, GMRSD4, and GMRSD7) 
exceeded the low effect screening value and the lead concentration at GMRSD26 also exceeded 
the probable effect screening value. Total RAH and Total RGB concentrations also exceeded the 
low effect, but not the probable effect, screening values. With the exception of lead and selenium, 
the concentrations of these constituents were within the range of concentrations observed in the 
Upstream dataset indicating that it does not appear that groundwater discharging from AOG 13 is 
contributing significant levels of metals, RAHs, or RGBs. The selenium concentration in GMRSD26 
(2.8 mg/kg) is slightly above the maximum observed in the Upstream dataset (2.3 mg/kg) and the 
low effect screening level (2.0 mg/kg). The lead concentration in GMRSD26 (2980 mg/kg) is higher 
than levels detected Upstream or at any other Adjacent location. Lead concentrations in 
downstream samples (i.e., GMRSD4, GMRSD7, and GMRSD3 sampled in 2005 and GMRSD25 
sampled in 2007) were orders of magnitude lower than in the GMRSD26 sample, indicating that only 
a discreet area is impacted by this lead level. 

During the SLERA evaluation of the 2005 data, elevated levels of Total RAHs and Total RGBs were 
detected at station GMRSD6. Therefore, additional sampling was conducted in 2007 in an attempt 
to further delineate these GORGs at that location. Station GMRSD31 is essentially co-located with 
GMRSD6 and this 2007 sample, and its duplicate, contain levels of Total RAHs above the probable 
effect screening values and Total RGB concentrations above the low effect screening levels. 
However, the RAH and RGB levels observed at this location in 2007 were much lower than in 2005. 
In addition, the RAH and RGB concentrations in nearby samples (GMRSD32 and GMRSD24) are 
much lower than in GMRSD31 and well below the probable effect screening levels. These results 
indicate that elevated concentrations of RAHs and RGBs are in a relatively small area and, given the 
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Goncentration change between 2005 and 2007, concentrations may be decreasing or the presence 
of these constituents may be very heterogeneous. 

Stations GMRSD22, GMRSD2, GMRSD21, GMRSD5, GMRSD20, GMRSD1, and GMRSD8 are aii 
iocated in the vicinity of tar-like material observed within the adjacent, upgradient floodpiain. 
However, Totai PAH concentrations within these samples are below the probable effect values and 

. within the range observed in the Upstream dataset. This indicates that the tar-iike material is likely 
confined to the floodpiain and is not significantly impacting the riyer. 

6.1.1.3 Downstream Data 

The single station in the Downstream dataset has low concentrations of both metals, PAHs, and 
PCBs. The concentration of barium exceeds the NCAA background level used in lieu of a low effect 
screening level (since a toxicity based value was not identified), but is well within the range observed 
in the Upstream dataset. The same observation Is true for Total PCBs and Total PAHs; levels are 
above low effect screening levels, but within the range observed in the Upstream dataset. 

6.1.2 ComiMrison to Ohio SRVs 

Great Miami River sediment concentrations were also compared against Ohio-specific SRVs which 
were developed to represent regional background sediment concentrations for iotic (flowing) water 
bodies. According to OEPA guidance (GEPA, 2003), the SRVs may be used in lieu of site-specific 
background concentrations for sediments. Table 6-1 presents a comparison of the sediment 
concentrations for the inorganic compounds that were retained in the benchmark comparison 
against the SRVs for the Eastem Com Beit Plains eco-region. Any inorganic constituents detected in 
the Adjacent dataset without screening values or in excess of the low effect screening levels were 
evaluated reiative to the SRVs. SRVs were not developed for organic compounds so this 
comparison is focused on Inorganic compounds. No SRV has been developed for cyanide, in 
addition, in order to help place the Adjacent surficial sediment data into a regional context, the 
Upstream and Downstream data were also compared to the Ohio SRVs to determine whether these 
portions of the river were consistent with the Eastem Com Belt Plains eco-region. 

Comparison Of the Upstream dataset to the Ohio SRVs indicates that concentrations of arsenic, 
beryllium, cadmium, manganese, selenium, and thallium are below the SRVs, indicating that 
concentrations within this dataset are consistent with levels observed within reference areas in the 
Eastem Com Belt Plains eco-region. Concentrations of barium, chromium, copper, iron, lead, 
mercury, nickel and zinc in the Upstream dataset exceeded the SRV at least once. All SRV 
exceedanCes were observed in the two most upstream locations (GMRSD19 and GMRSD30). 

Comparison of Adjacent data to the Ohio SRVs indicates that concentrations of arsenic, cadmium, 
and nickel adjacent to the Site within the Great Miami River are beibw the associated SRVs. 
Therefore, levels of these inorganic compounds are consistent with levels observed within reference 
areas within the Eastem Com Beit Plains eco-region and these compounds do not require further 
evaluation.. 

Concentrations of the remaining metals within the Adjacent dataset exceed the associated SRV at 
least once, In many cases there is only a single exceedance of the SRV (barium, chromium, 
manganese, thallium). Beryllium, copper, iron, lead, mercury, selenium, and zinc concentrations 
within the Adjacent dataset are present above the SRV at multiple stations throughout this portion of 
the river. Sampling locations GMRSD9, GMRSD26, and GMRSD5 have the most frequent 
exceedances of the SRVs. Concentrations of metals in the following stations adjacent to the Site 
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were never present above the SRVs: GMRSD27, GMRS04, GMRSD7, GMRSD3, GMRSD24. 
GMRS022, GMRSD2, GMRSD21, GMRSD20, and GMRS08. 

Ail ooncentratjons detected In the single Downstream sampling location were also below the SRVs. 

These results indicate that concentrations of some inorganic constituents within both the Upstream 
and the Adjacent datasets are above the SRVs. Within both datasets there are several sampling 
locations where all concentrations are consistent with the SRVs. 

6.1.3 SEM and AVS Data Evaluation 

Although analysis of SEM, AVS. and TOO data alone Is not a completely comprehensive metric of 
bioavailability, an evaluation of these data Is useful as a preliminary Indicator of whether or not 
selected Inorganic substances (divalent metals) are likely to be bloavallable In sediments. Therefore, 
SEM. AVS. and TOO data were collected and analyzed at the majority of the sediment sampling 
locations. These samples were collected from the top four cm of sediment In order to help assess 
whether or not selected divalent metals are likely to be bloavallable, and therefore potentially toxic, 
to benthic receptors. 

The basis of the equilibrium partitioning (EqP) approach for deriving screening criteria for metals in 
sediments Is that metal partitioning occurs in sediments between solid and aqueous phases. 
Sulfides play a critical role In the partitioning of metals In sediments. The majority of sulfides in 
sediments are present as solid phase iron monosulfldes and disulfides (pyrite). Monosulfldes are 
considerably more reactive than disulfides. The most labile sulfldic fraction In sediments consists of 
the AVS. This fraction Is associated with the iron and manganese monosulfldes. Iron and 
manganese sulfides readily dissolve In Interstitial pore water In the presence of divalent metals. 
Conversely, many other metal sulfides are quite Insoluble. Insoluble metal sulfide complexes (solid 
phase) tend to have low bioavailability and therefore low toxicity for aquatic organisms. 

Divalent metals In sediments will bind to available AVS in order of Increasing solubility. Copper, 
lead, cadmium, zinc, and nickel will bind to available AVS and be sequentially converted to copper 
sulfide, lead sulfide, cadmium sulfide, zinc sulfide, and nickel sulfide (I.e.. in the order of increasing 
solubility). This reaction takes place as long as sulfides. In particular AVS. are available. If the 
molar sum of divalent cations (I.e., copper, lead, cadmium, zinc, and nickel) Is less than the molar 
concentration of available AVS. these metals will exist as metal sulfides. Such metal sulfides are 
Insoluble and are not present in sediment pore water. Therefore, sediments with higher 
concentrations of AVS than metals will tend to exhibit low metals toxicity. Conversely, when the 
molar sum of the metals Is greater than the molar AVS concentration, the portion of the metals in 
excess of the AVS concentration can potentially exist as free metals, and thus can potentially be 
bloavallable and toxic. 

The equilibrium partitioning sediment benchmark (ESB) document for metals mixtures (U.S. EPA. 
2005) suggests using the difference (SEM minus AVS) rather than the ratio (SEM:AVS) for 
evaluation of metals bioavailability in sediments. The U.S. EPA (2005) evaluation of metals 
bioavailability also evaluates possible binding of metals not just by AVS. but also by organic matter. 
The enhancements to the SEM-AVS approach presented In U.S. EPA (2005) Include calculating the 
difference between the total SEM and the total AVS, then normalizing this fraction (the sum SEM-
AVS fraction) to the amount of organic carbon present In the sediment. This approach Is presented 
as (ISEM-AVS)/foc. where foe Is the fraction of organic carbon In the sediment sample. This method 
accounts for binding phases other than AVS. such as the fraction organic carbon. 

32 



Baseline Ecological Risk Assessment 
AK Steel - Hamiiton November 21,2008 

Under the proposed U.S. EPA (2005) approach, the (ISEM-AVS)/^ values can be compared to 
literature values for which toxicity has (or has not) been observed for invertebrate receptor species. 
The ESB document for metals mixtures (U.S. EPA, 2005) suggests use of the following scale to 
evaluate whether or not the organic carbon binding phase, in conjunction with the AVS, is affecting 
the bioavailability of metals in sediment: 

• If the (i:SEM-AVS)/foc excess exceeds 3000 pmol/goc, the sediments are presumed to be 
"likely to be toxic"; 

• If the (LSEM-Aysyfoc excess is between 130 and 3,000 pmol/goc, predictions of effects are 
uncertain; and 

• If the (lSEM-AVS)/foc excess is less than 130 pmol/goc, the sediments are presumed to "not 
likely" be toxic. 

Table 6-2 presents a summary of the SEM and AVS data evaluation. Three samples within the 
Upstream dataset had SEM - AVS levels above 0, indicating that metals could be bioavailable in 
these locations. All other locations had SEM - AVS levels below 0, indicating that the divalent 
metals are unlikely to be bioavailable. 

When the influence of organic carbon is considered, the bioavailability of the divalent metals is even 
more limited. None of the samples had an (ISEM-AVS)/foc value above 3000 pmol/goc where the 
sediments are presumed to "likely" be toxic (U.S. EPA, 2005). One sample (GMRSD30 in the 
Upstream dataset) had an (lSEM-AVS)/foc value above 130 pmol/goc. but below 3000 pmol/goc, the 
range where the prediction of effects is uncertain. All other samples had (ISEM-AVS)/foc values 
below 130 pmol/goc-

Results of the SEM and AVS analysis indicate that the levels of AVS alone are sufficient to bind the 
divalent metals in the majority of the samples, including all of the Adjacent dataset. Organic carbon 
appears to decrease the bioavailability of the metals further, such that the only sample with 
potentially bioavailable metals is present in the Upstream dataset. 

6.1.4 Summary of Sediment Data Evaluation 

Additional sediment sampling in the OMR in 2007 was initiated in support of refining the 
understanding of the potential for Site-related impact to the ecology of the OMR. The additional 
sediment data resulted in conclusion that there were impacted sediments upstream as well as 
adjacent to and downstream of the site. This effort achieved confirmation that the GMR is a 
historically and currently industrialized river and chemical impacts in sediment exist and conclusion 
cannot be drawn (with sediment data alone) regarding the potential for impact as a result of release 
from the Site to GMR sediment. It was determined, however, that upstream impacts are equal and 
in some cases greater than impacts to sediment adjacent to the site. 

As a result, it was determined that a fish and macroinvertebrate survey be conducted to determine if 
the ecology of the system was measurably impacted by residual COPCs in GMR sediment (site-
related or otherwise). The presence and measurement of COPCs in GMR sediment indicated the 
potential for ecological risk and the need to collect additional lines of evidence to support conclusion 
regarding such risk. USERA, CERA and AK Steel agreed that direct measurement of endemic 
populations was the most direct approach to quantifying the potential ecological risk associated with 
sediments of the GMR upstream, adjacent and downstream of the site. 
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6.2 Great Miami River Fish and Benthos 
For the purpose of this assessment, the biological criteria data were utilized directly and are 
presented in Appendix B. The data were considered in a CERCLA context in the weight-of-
evidence ERA evaluation. Multimetric biological indices such as the Index of Biotic Integrity (IBI), 
modified Index of Well-Being (Mlwb), and the Invertebrate Community Index (ICI) are considered 
"bright-line" indicators of the potential for ecological risk. Per OERA guidance, if the results of these 
indices indicates that performance expectations for the near-Site reaches of the river (as outlined in 
OEPA guidance and administrative code (OAC 37456-1-07, Table 7-17)) are met {i.e., full 
attainment of a designated use, no substantial difference from upstream reference conditions), then 
no additional ecological risk analysis is warranted in the GMR. Conversely, if the results suggest 
only partial-attainment or non-attainment of expectations, than additional risk analysis activities may 
be warranted to determine whether or not the observed impacts are related to exposure to chemical 
stressors which may have originated at the Former ARMCO facility. 

Community index scores, QHEI scores, and applicable ecoregion biocriteria values are summarized 
in Table 12-Appendix B. For the purposes of biological assessment and determination of attainment 
of warmwater habitat (WWH) biocriteria, locations were grouped into four distinct sampling areas 
(containing at least one fish and one macroinvertebrate sampling location), based on proximity to 
one another. The four sampling areas include the upstream reference location (containing 
GMRF30, GMRSD30, 29, and 28) and three areas adjacent to and/or downstream of the AK Steel 
Hamilton Site: upper (GMRF27 and GMRSD27), middle (GMRF25 and GMRSD26, 25, 24, and 
22), and lower (GMRF20R, GMRF20L, and GMRSD21, 20, and 23). Attainment of the applicable 
biocriteria values was determined based on the average index scores within a given area. 

All IBI and IWBmod WWH criteria were attained at the sampling locations, except at GMRF27, 
where the IBI failed to attain the criterion of 42 (Table 12-Appendix B). Although GMRF27 met the 
IBI criterion in September (40), with Insignificant Departure (see Section 2.4-Appendix B), the 
considerably lower IBI score in October (34) resulted in non-attainment of the IBI at this location 
(Table 4-Appendix B). However, the lower IBI score at GMRF27 in October was mirrored at the 
upstream reference location (GMRF30) where the IBI also dropped by 6 points from September to 
October. As such, attainment of the IBI criterion at the upstream reference location, GMRF30, 
was achieved only when considering Insignificant Departure. 

Except for GMRSD26 and 21, all remaining benthic macroinvertebrate sampling locations either 
actually attained the ICI biocriterion or the results suggested that attainment was achieved via the 
median QCTV (Table 12-Appendix B). In addition, collectively, the benthic community attained or 
suggested attainment in each of the four primary study areas. 

OEPA has evaluated criteria associated with biological response signature identification (Yoder 
and Rankin, 1995; Yoder and DeShon, 2003). Although bioassessment is not diagnostic to the 
extent that specific impairments can be readily attributed to specific causative factors, patterns 
have been identified in fish and benthic communities that apply to broad categories of impairment 
such as, Complex Toxic, Channelization, Agricultural Non-point Source, and Organic/Nutrient 
impacts (Yoder and Rankin, 1995). This suggests that toxic impairment was not a limiting factor 
or the cause of the lower observed index scores at GMRF27. 

Yoder and DeShon (2003) demonstrated that exceeding just three of the above macroinvertebrate 
thresholds strongly suggests complex toxic impairment. As with the fish community analysis, 
results from the only two locations that did not attain the ICI biocriterion, GMRSD26 and 21, 
exhibit no such relationship. These results do suggest the presence of impacts related to 
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organic/nutrient loading as evidenced by the higher values for Percent Organi(^Nutrient/DO 
Tolerant taxa at GMRSD26 and 21. However, it is unlikely that impacts of this nature are related 
to the AK Steel Hamilton Site. On the contrary, impacts associated with organic/nutrient loading 
are likely attributable to urban and agricultural land uses in the watershed and possibly the pooled 
nature of the habitat at these two locations. 

6.2.1 Summary of GMR Biological Data Evaluation 

The presence of site-related COPCs in sediment of the GMR indicated the need for direct 
measurement of endemic populations in the river and the quantification of community health via the 
development of Community index scores, QHEI scores, and applicable ecoregion biocriteria values 
for the GMR upstream, adjacent and downstream of the site. 

Collectively, any effects of the AK Steel Hamilton Site appear to have little or no impact on the 
aquatic community in adjacent portions of the GMR. This was demonstrated by the fact mean IBI, 
IWBmod, ICI and median QCTV scores among all potential impact locations attained or suggested 
attainment of the established biocriteria. Adjacent and downstream index scores were generally 
similar to the upstream reference site (Table 12-Appendix B). In addition, based on mean IBI and 
IWBmod scores and actual ICI scores, the fish and benthic communities at two of the four potential 
impact locations (GMRF25 and GMRF20L) met the narrative classification for very good (OEPA 
2006b) and met all exceptional warmwater habitat (EWH) biocriteria. 

Per OEPA guidance, if the results of these indices indicates that performance expectations for the 
near-Site reaches of the river (as outlined in OEPA guidance and administrative code (OAC 37456-
1-07, Table 7-17) are met (i.e., full attainment of a designated use, no substantial difference from 
upstream reference conditions), then no additional ecological risk analysis is warranted in the GMR. 
OEPA agreed with the findings of this report in May, 2008 (OEPA, 2008d). As a result, no further 
ecological risk analysis is considered warranted in the GMR. 

6.3 AGO 22 - Riparian Fioodplain 
To date, no ecological evaluation of the riparian fioodplain adjacent to the GMR (AOC 22) has been 
conducted. Potential AOC 22 surface soil exposures were initially evaluated by calculating 
screening hazard quotients (HQs). Screening HQs were calculated (Table 6-3) by comparing the 
maximum detected concentration of each constituent in surface soil to the appropriate ecological 
screening value using the following formula: 

Hazard Quotient = Maximum Detected Concentration/Ecological Screening Value 

When the HQ is less than 1 (i.e., the exposure point concentration is less than the benchmark 
toxicity value), the COPC exposure is assumed to fall below the range considered to be associated 
with adverse effects for growth, reproduction, or survival of individual receptors, and no population 
level risks are assumed to be present. For HQ values greater than 1, further evaluation of potential 
risk may be warranted, depending upon factors such as the quality and quantity of the potentially 
affected habitat, the nature and magnitude of exceedences, etc. 

Exceedances of the ecological screening values may indicate the need for further evaluation of the 
potential ecological risks posed by the site, but does not necessarily imply an ecological risk. The 
decision conceming the necessity for further evaluation requires the weighing of such factors as the 
frequency, magnitude, and pattern of these exceedences. 95%UCLs of the arithmetic mean were 
developed for all COPCs in AOC 22 soils (Appendix F) that had a Maximum HQ >1 and hazard 
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quotients were re-calculated. Mercury, nickel, selenium, fluoranthene and pyrene (Table 6-3) had 
95%UCL HQs that were less than 1. 

The COPCs present in AOC 22 soils (i.e., inorganic compounds and SVOCs) above ESVs are 
common contaminants in and along river floodplain habitats. Consideration is also given to the fact 
that the number of exceedances of SVOCs above the ESV is less than six (Table 6-3) for all COPCs 
except Naphthalene (which is 6 exceedances). These compounds were not ecologically significant 
in on site soils and although these compounds are present in AOC 22 soils; inorganic compounds 
are naturally occurring and the SVOCs are detected infrequently. Further quantification of 
ecological exposure and risk above background as a result of these common contaminants along a 
River floodplain when similar site-related risks have been shown to not be present on site or in the 
adjacent river, is not warranted. 

In addition, the ecological habitat provided in AOC 22 is not of high ecological quality or significance. 
AOC 22 consists of a significant slope that runs between the site and the GMR floodplain that, by 
definition, is in a constant state of change. The AOC 22 slope habitat does have some tree and 
shrub cover, however, as a result of the slope, there are more desirable habitat areas nearby. 
Debris consisting of brick, stone, wood and similar materials, exists along much of the slope of AOC 
22 which further limits the desirability of habitat for ecological receptors. The potential for significant 
ecological exposure in AOC 22 soils is limited. 

The only PBTs in AOC 22 soils detected above background are mercury and PCBs. PCBs have 
been detected to a limited extent in site soils, a greater extent in GMR sediments and below ESVs in 
AOC 22 (riparian floodplain) surface soils. On-site mercury and PCB levels were not determined to 
be a potentially significant ecological risk as a result of exposure to terrestrial on-site surface soils in 
the SLERA (ENSR, 2008). Upstream sources of mercury and PCBs in GMR sediment have been 
established and have the potential to redistribute and deposit along the floodplain during storm 
events. The PCB concentrations measured in AOC 22 surface soils did not exceed the site ESV for 
PCBs and the sample locations for mercury and PCBs were along the floodplain that is frequently 
influenced by rises in water levels of the River. Floodplains are a known deposition area for 
sediments that are disturbed and redistributed during a storm event. A food-web analysis of PBTs in 
AOC 22 soils is not considered warranted based upon: 1) the presence of upstream sources of 
PBTs as identified in upstream sediment samples of the GMR, 2) a limited presence of PBTs in 
sediment and soil samples adjacent to the site or potentially site-related, 3) the limited presence of 
mercury and PCBs in AOC 22 soils, and 4) the integrity of the benthic biological community in the 
GMR (Appendix B). 

MMIWOI 
36 



Baseline Ecological Risk Assessment 
AK Steel - Hamilton November 21, 2008 

7.0 Uncertainty Analysis 

The supplemental biological, physical and chemical data collected in the GMR and AOC 22 were 
designed to reduce uncertainty in the BERA and to support refined conclusion regarding; 

• Estimates of potential risks from the exposure to site-related ecological COPCs; 

• An evaluation of the potential bioavailability of divalent cationic metals; 

• An evaluation of the health of the macroinvertebrate community relative to the upstream 
reaches of the Great Miami River Study Area and relative to regional reference conditions 
established by OEPA; and 

• An evaluation of the health of the fish community relative to the upstream reaches of the 
Great Miami River Study Area and relative to regional reference conditions established by 
OEPA. 

In spite of the collection of site-specific biological data to reduce the uncertainty in drawing 
conclusions regarding ecological risk at a site, uncertainty will exist as a result of the risk 
assessment process itself. Assumptions made during site investigation activities, data collection, 
laboratory processing, data interpretation and presentation and ultimately data manipulation all have 
the potential to introduce uncertainty to the ERA process. The major sources of uncertainty in a risk 
assessment include the potential for errors in assumptions, analyses, and in making measurements. 
Another source of uncertainty lies in the variability inherent in the components of the ecosystem 
being evaluated. A certain amount of uncertainty arising from the study design, analyses, and 
measurements is accounted for with the weight-of-evidence evaluation. 

The sampling scheme, ecological endpoints, and study design have been developed to fill data gaps 
and refine the conclusions of the risk assessment. However, a number of assumptions are still 
made. Although the uncertainties may potentially over or under-estimate risk for a site, the BERA 
has been designed to serve as a conservative approximation of the potential for ecological risk, and 
therefore likely over-estimates the potential for risk through use of a number of conservative 
assumptions. 

7.1 Data Evaluation 
Use of Vi the reported sample quantitation limit (SQL) to represent undetected constituents 
introduces uncertainty into the calculation of EPCs. Depending upon the site-specific distribution of 
data, this factor may result in an under-estimate (i.e., if the true concentration is less than the SQL 
but exceeds the SQL) or over-estimate (i.e., if the true concentration is less than the SQL) of 
potential risks. 

It is also possible that detection limits for some chemicals are elevated above the ecological 
screening values. 

7.2 Screening COPCs 
Ecotoxicological screening values were not available for several compounds that were found in 
sediment and it was not possible to estimate potential risks from exposure to these constituents. In 
addition, it is possible that some compounds are present in environmental media at concentrations 
below detection limits. These factors are likely to result in an under-estimate of potential risks. 

The risk screening is based on the assumption that all contaminants are 100% bioavailable and that 
the most sensitive life stages of all organisms are present. The screening values are very 
conservative and often based on toxicity tests performed with very sensitive test organisms. These 
factors are likely to overestimate the actual risk to receptors at the site. mm 
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The ecologjcal screening values used do not generally account for possible synergistic, antagonistic, 
or additive effects of contaminant mixtures. These factors may result in an under-estimate or over­
estimate of potential risks. 

Many of the ecological screening values used are based oh direct or indirect toxicity to lower trophic 
level receptors. The exception is that many of the U.S. EPA Eco-SSLs and the Region 5 ESVs, 
particularly for soil, incorporate impacts to vertebrate wildlife in the derivation of the screening 
values. This may result in an over-estimate of risks to lower trophic level receptors. In cases where 
screening values for bioaccumuiative compounds were based On impacts to lower trophic level 
receptors, these compounds were retained, even when concentrations were below the screening 
values. Concentrations of mercury and total PCBs in soil were below screening levels based on 
plants, but were retained as bioaccumuiative compounds. However, the habitat quality within the 
soil exposure areas is limited, the land is zoned for future industrial development, and potentially 
complete ecological exposure pathways are limited. Therefore, risks to higher trophic level receptors 
in these areas are unlikely. 

The simple "hazard quotienf approach used provides a conservative estimate of risk based on a 
"snapshot" of site conditions by considering site concentrations and conservative screening levels. 

Several of the sediment screening values were developed using the equilibrium partitioning (EqP) 
approach. As detailed in U.S. EPA (1993), this approach involves numerous chemical, biological, 
and toxicological assumptions, all of which have associated uncertainties. 

It was assumed that receptors would be exposed to a maximum concentration EPC in the CQPC 
screen. However, in reality it Is unlikely any receptor would be exposed continuously to maximum 
concentrations of constituents. This results in an over-estimate of potential risks at the Site. 

7.3 Background Evaluation 
The Great Miami River is a large river with an active commercial, industrial, and agricultural 
watershed. Sediment samples were collected from stations located from upstream to the tip of the 
Southern Parcel. These samples were collected to represent several different potential exposure 
areas: upstream of potential Site impact; adjacent to AOC 7; and adjacent to the Southem Parcel. 
The discussion of upstream (background) concentrations of constituents is intended to identify 
uncertainties in the evaluation of sediment data in the risk assessment. 

Figures 6-1, 6-2, and 6-3 Show the HQs in sediment for inorganicSi PAHs, and PCBs^ respectively. 
A review of HQs from upstream to downstream indicates that the Great Miami River upstream of the 
Site has constituents present at concentrations high enough to pose a potential ecological risk (i.e., 
the HQs upstream of the Site exceed 1). This indicates that there are likely upstream sourceSi 
unrelated to Site influences, which are contributing to sediment contaminant levels within the Great 
Miami River. These figures demonstrate that there are dearly additional sources of contaminants 
upstream of the Site, as indicated by HQs exceeding 1 in upstream sediments. This is most notable 
for the inorganics where the average HQ in the most upstream sample (GMRSD19) is significantly 
higher than all but one of the potentially Site-related samples. 

The GMR upstream sources of COPCs that are being investigated at the site introduces significant 
uncertainty in the evaluation of potential site^related impact on the river. As a result, multiple lines of 
evidence are collected In an attempt to characterize the ecologicali condition of the river. It is 
assumed that the predse determination of the impact of potential site-related discharge to the river 
that occurred over a number of decades, cannot be accurately quantified. As a result, the 
bioassessment of river spedes (i.e., benthic invertebrates and fish) is used to indicate the "health" of 
the system, and its ability to support endemic species. The presence of these spedes in good 
condition, suffident numbers and desired diversity supports the position that no measurable site-
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related impact (above background or baseline conditions) exists in the GMR. There is considerable 
uncertainty in the development of such an approach as well as the collection and interpretation of 
data that has the potential to both over- and under-estimate ecological risk. 

7.4 Compound Bioavailability 
The presence of compounds in environmental matrices (e.g., sediment) at concentrations which 
exceed benchmark screening values does not necessarily constitute ecological risk. For instance, 
certain compounds may not be absorbed through direct contact due to the chemical form. 

To help identify whether or not inorganic substances are potential stressors of concern in sediments 
at the Site simultaneously extracted metals (SEM) and acid volatile sulfides (AVS) data were 
collected. Iron and manganese sulfides readily dissolve in interstitial pore water in the presence of 
divalent metals. Conversely, many other metal sulfides are quite insoluble. Insoluble metal sulfide 
complexes (solid phase) tend to have low bioavailability and therefore low toxicity for aquatic 
organisms. Uncertainty is introduced with the use of SEM-AVS to predict bioavailability in 
sediment. It is not an exact measurement of bioavailability. 

Other measurements do not address the bioavailability of COPCs. It is possible that some COPCs, 
while present at concentrations exceeding benchmarks or othenwise not passing screening 
measurements, are actually not bioavailable and thus do not pose risk to ecological receptors. The 
incorporation of these compounds into the BERA can result in an over-estimation of risk at the site. 

7.5 Uncertainties Associated with Natural System Variability 
Numerous factors may influence the bioavailability of constituents in the environment. In sediment, 
for example, factors such as pH, redox potential, sediment texture, and dissolved organic carbon 
concentrations may affect COPC bioavailability. Various biological processes in all media can also 
affect COPC bioavailability. Although it is likely not the case, in accordance with EPA guidance, 
COPCs are conservatively assumed to be 100% bioavailable for the purposes of this ERA. 
Numerous factors that were not evaluated may also influence the population dynamics of the 
selected receptors. Factors such as habitat modification, off-site contaminant migration/deposition, 
temporal and seasonal fluctuations, and natural population fluctuations may influence populations 
and communities of these ecological receptors. Non-chemical stressors, such as the presence of 
slag within some AOCs, may also limit populations of ecological receptors. Lastly, the property is 
zoned industrial and it is assumed that future uses of the terrestrial portions of the Site will be 
industrial, thereby limiting the potential for complete ecological exposure pathways under future 
foreseeable conditions. 

The analytical results may not be representative of all site conditions across four seasons. This may 
result in an overestimation or underestimation of the risk. However, given the large number of 
samples available for evaluation, this uncertainty likely would not alter the BERA conclusions. 
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8.0 Summary and Conclusions 

The Great Miami River is an industrialized River that has historically received and continues to 
receive point source discharges of industrial and municipal wastewater as well as non-point sources 
such as stormwater runoff. The accumulation of chemical pollutants such as PAHs, metals and 
PCBs in the sediments of rivers flowing through populated and industrialized areas is well 
documented. The Great Miami River is an example of such a river. Select metals, PAHs, and 
PCBs are present throughout the river (including Upstream of the Site) at concentrations above 
ecologically based low effect values. Levels of barium, chromium, copper, iron, lead, mercury, 
nickel, and zinc in the Upstream dataset exceed SRVs. SEM, AVS, and TOG data, however, 
indicate that the divalent metals within the Adjacent dataset and within most of the Upstream dataset 
are not likely to be bioavailable. 

Additional sediment sampling in the GMR in 2007 was initiated in support of refining the 
understanding of the potential for site-related impact to the ecology of the GMR. The additional 
sediment data resulted in conclusion that there were impacted sediments upstream as well as 
adjacent to and downstream of the site. Sediment samples located to evaluate the potential for 
AGO 7 surface water and AGO 13 groundwater to discharge into the Great Miami River indicate that 
CGPCs associated with these AGCs are not elevated within the river sediments in these areas. In 
addition, the samples located in the vicinity of the tar-like materials in the floodplain (AGO 22) do not 
contain significantly elevated levels of PAHs indicating that the tar-like material is not significantly 
impacting the river. This sediment sampling effort achieved confirmation that the GMR is a 
historically and currently industrialized river and chemical impacts in sediment exist. As a result, it 
was determined that a fish and macroinvertebrate survey tie conducted to determine if the ecology 
of the system was measurably impacted by residual CGPCs in GMR sediment (site-related or 
othenivise). The presence and measurement of CGPCs in GMR sediment indicate the potential for 
ecological risk and the need to collect additional lines of evidence to support conclusion regarding 
such risk. USEPA, GEPA and AK Steel agreed that direct measurement of endemic populations 
was the most direct approach to quantifying the potential ecological risk associated with sediments 
of the GMR upstream, adjacent and downstream of the site. 

The direct measurement of endemic populations in the river and the quantification of community 
health via the development of Community index scores, QHEI scores, and applicable ecoregion 
biocriteria values for the GMR upstream, adjacent and downstream of the site was conducted in 
2007. It was determined that the AK Steel Hamilton Site appears to have little or no impact on the 
aquatic community in adjacent portions of the GMR. This was demonstrated by the fact mean IBI, 
IWBmod, ICI and median QCTV scores among all potential impact locations attained or suggested 
attainment of the established biocriteria. Adjacent and downstream index scores were generally 
similar to the upstream reference site (Table 12-Appendix B). In addition, based on mean IBI and 
IWBmod scores and actual ICI scores, the fish and benthic communities at two of the four potential 
impact locations (GMRF25 and GMRF20L) met the narrative classification for very good (GEPA 
2006b) and met all exceptional warmwater habitat (EWH) biocriteria. Per GEPA guidance, if the 
results of these indices indicates that performance expectations for the near-Site reaches of the river 
(as outlined in GEPA guidance and administrative code (GAG 37456-1-07, Table 7-17)) are met 
{i.e., full attainment of a designated use, no substantial difference from upstream reference 
conditions), then no additional ecological risk analysis is warranted in the GMR. 

The only PBTs in AGC 22 soils and GMR sediment above background are mercury and PCBs. 
PCBs have been detected to a limited extent in site soils, a greater extent in GMR sediments 
(including upstream) and below ESVs in AGC 22 (riparian floodplain) surface soils. The low effect 
screening value for Total PCBs is exceeded in samples collected throughout the Great Miami River, 

VBBEt 
«• 40 



Basollna Ecological Risk Assessment 
AKSIeeU Hamilton November 21.2008 

including Upstream of the Site. On-site mercury and PCB levels vt^re not determined to be a 
potentially significant ecological risk as a result of exposure to terrestrial on-site surface soils in the 
SLERA (ENSR, 2008). PCBs In the upstream GMR sediments have been shown to exist at levels 
above that measured In the River sediment adjacent to the site. Upstream sources of mercury and 
PCBS In GMR sediment have the potential to redistribute and deposit along the floodplain during 
storm events. The P^B concentrations measured In AGO 22 surfece soils did hot exceed the site 
ESV for PCBs and the sample locations for mercury and PCBs were along the floOdplaIn that Is 
frequently Influenced by rises In water levels of the River. Floodplalns are a known deposition area 
for sediments that are dlsturt)ed and redistributed during a stomn event. 

Based upon the ecological data collected, PBTs are not considered a significant threat In the GMR 
or AOC 22 as a result of site activities or releases to the River. A food^b analysis of PBTs (I.e., 
PCBS) Is not considered warranted based upon: 1) the presence of upstream sources of PBTs as 
Identified In upstream sediment samples, 2) a limited presence of PBTS In sediment samples 
adjacent to the site or potentially site-related, 3) the limited presence of PBTs In site soils adjacent to 
or near the River (AOC 22), 4) low quality ecological habitat In AOC 22, and 4) the Integrity of the 
benthic biological community In the GMR. The on-site soils do not present a mercury or PCB 
ecological risk and population level reproductive effects were not obsenred In the biological 
community assessment of the GMR (Appendix B). PCBs detected below the ESV and Infrequent 
detections of mercury In AOC 22 (floodplain) soils In between the site and the GMR are not 
considered site-related or significant. 

Soils of AOC 22 reveal the presence of similar compounds (low levels of Inorganics, PAHs and 
PCBs) found In GMR sediments, It Is not known If the compounds are a result of historical site 
release, background conditions, or deposition during a high water event In the GMR. The 
concentrations present are lOw, often at low frequency and the compounds (aside from mercury and 
PCBs addressed above) are not considered bloaccumulatlve or of significant threat to the GMR food 
web. The presence of low levels of COPCs along the river may represent background conditions of 
the river system and be the result of sediment redistribution In the river during storm events. Further 
quantification of ecological exposure and risk above background as a result of these common 
contaminants along a River floodplain when similar site-related risks have been shown to not be 
present on site or In the adjacent river, |s not warranted. 

The presence of organic and Inorganic COPCs above probable effect screening values In GMR 
sediment resulted In a blocriteria survey that was conducted to evaluate the potential Impacts that 
these stressors might be having on the macrolnvertebrate and finflsh community. The community 
specific data. Index scores, associated Qualitative Habitat Evaluation Index (QHEI) results, and 
other habitat obsenratlons Indicate that the former ARMCO Hamilton plant site has not adversely 
affected the biological communities In adjacent and downstream portions of the Great Miami River. 
No further assessment of sediment or riparian soil data In or near the GMR Is anticipated as a result 
of the available data and a conclusion of "no effecf that resulted from the quantitative evaluation of 
sediment dwelling organisms (macro Invertebrates) and fish In the GMR (KEMRON and EA 
Engineering, 2008). OEPA review of the Work Plan for this effort resulted In approval for AK Steel 
to "consider a "no effects' survey result as an off-ramp to further Investigation of the Great Miami 
River for this site' (OEPA, 2007). 

Based on the body of data presented In this ecological risk assessment. Including, but not limited to, 
the absence of threatened and endangered species at the Site; the documented absence of Impact 
to the river biota and achievement of exceptional warmwater habitat blocriteria In the river; 
documented upstream sediment concentrations of COCs; absence of significant or high quality 
ecological habitat within the riparian area; and, absence Of significant PBT detections In the study 
area, no significant ecological risk Is present to warrant additional evaluation or action at the Site. 
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Therefore, it is concluded that no further ecological investigation of or response action for the AK 
Steel Former ARMCO Hamilton Plant facility or the Great Miami River is warranted for this site 
under CERCLA and the NCR. 
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Figure 2-3 AK Steel Hamilton, OH 
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Figure 3-1. BERA Conceptual Site Model 
AK Steel - Former Armco Hamilton Plant 

New Miami, Butler County, Ohio 
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Figure 5-1 Total Organic Carbon Content in Great Miami River Sediments 
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Table2-1 
Potentially Complete Ecological Exposure Pathways 
AK Steel Former ARMCO Hamilton Plant 
New Miami. Butler County. Ohio 
Baseline Ecological Risk Assessment 

Exposure Pathway AOC22 Great Miami River 

Surtace Soli 

Direct contact with surface soil by terrestrial plants and 
invertebrates 0 

Root uptake from surface soil by terrestrial plants g 

Incidental Ingestion of soil by vertebrate wildlife ^ 
Ingestion of prey Items which have bloaccumulated 
constituents from soil by vertebrate wildlife ̂  

Sediments 

x^ 

xj_ 

_ 0 

g 

Direct contact with sediment by aquatic or benthic 
Invertebrates g x^ 

Direct contact with sediment by aquatic vertebrates (e.g. fish) g x^ 

Incidental Ingestion of sediment by vertebrate wildlife ̂  0 x^ 
Ingestion of prey Items which have bloaccumulated 
constituents from sediment by vertebrate wildlife ̂  0 x^ 
Surface Water — - — " -

Direct contact with surface water by aquatic invertebrates 0 Q 

Direct contact with surface water by fish g 0 

Incidental Ingestion of surface water by vertebrate wildlife' 0 0 
Ingestion of prey Items which have bloaccumulated 
constituents from surface water by vertebrate wildlife ̂  0 0 

Ground Water 
Discharge of groundwater to surface water and direct contact 
}y aquatic Invertebrates and fish. 0 0 

X = Potentially complete exposure pathway. 
O = Incomplete or Insignificant exposure pathway, no further evaluation recommended. 

1 - Exposure pathways evaluated In the SLERA-
2 - Several ecological screening levels Incorporate Impacts to vertebrate wildlife via food web exposure. 



Table 2-2 
Assessment and Measurement Endpolnts 
AK Steel Former ARMCO Hamilton Plant 
New Miami, Butler County, Ohio 
Baseline Ecological Risk Assessment 

^\ssessment Endpolnt/Measurement Endpoint AOC22 Great Miami River 
1) Sustalnability of a terrestriai plant and invertebrate community 
which reflects the available habitat in the Site's upland areas and 
can serve as a forage base for higher trophic level receptors. 

a) Comparison of terrestrial soil concentrations to soil quality 
screening benchmarks. Measurement of concentrations in excess of 
soil quality screening benchmarks will be considered indicators of 
potential effects on plants and/or invertebrates. 

2) Sustalnability of a healthy and weii-baianced benthic 
Invertebrate community Which is typical of comparable Ohio 
habitats with similar structure, morphology, and hydrology. 

a) Comparison of bulk sediment anaiytlcai chemistry results to 
sediment quality benchmarks. Measurement of concentrations in 
excess of sediment quality benchmarks will be considered indicative 
of a potential for ecological risks to benthic receptors. 

b) Characterization of sediment metaiis bioavailability based on 
simultaneously extracted metals (SEMyacid volatile sulfides (AVS) 
relationships. SEM/AVS ratios greater than 1 in a sediment sample 
will be considered an indicator of potential bioavailability for divalent 
cationic metals. 

3) Suetalnability of a healthy and weii-baianced aquatic receptor 
community (e^g., fish and aquatic Invertebrates) which is typical of 
comparable Ohio aquatic resource areas wtth similar structure, 
morphology, and hydrology. 

a) Evaluate diversity indices for aquatic receptor community (fish and 
aquatic invertebrates). Measurements that do not meet OEPA 
staridafds will be considered indicators of potential effects on aquatic 
receptors. 

b) Evaluate sediment at potential point source release locations from 
the site to the GMR (A0C7 and AOC19). Measurements of 
conceritrations in excess of upstream conditions will be considered 
indicators of potehtlai effects on aquatic receptors. 



Table 2.3 
Samples Evaluated In the BERA 
AK Steel Former ARMGO Hamilton Plant 
New Miami. Butler County, Ohio 
Baseline Ecological Risk Assessment 

Exposure Area Medium Sample Location ID 
AGO 22 SG AGC22RA1 AGC22RA7 AGC22RA13 
AGO 22 SG AGe22RA2 AGC22RA8 AGC22RA14 
AGO 22 SG AGC22RA3 AGC22RA9 AGC22RA15 
AGO 22 SG AGC22RA4 AGC22RA10 AGC22RA16 
AGC 22 SG AGC22RA5 AGC22RA11 AGC22RA17 
AGO 22 SG AGC22RA6 AGC22RA12 AGC22RA18 

Great Miami River SE GMRSD1 GMRSD1;5 GMRSD27 
Great Miami River SE GMRSD2 GMRSD19 GMRSD28 
Great Miami River SE GMRSD3 GMRSD20 GMRSD29 
Great Miami River SE GMRSD4 GMRSD20dup GMRSD30 
Great Miami River SE GMRSD5 GMRSD21 GMRSD31 
Great Miami River SE GMRSD6 GMRSD22 GMRSD31dup 
Great Miami River SE GMRSD7 GMRSD23 GMRSD32 
Great Miami River SE GMRSD8 GMRSD24 GMRSD33 
Great Miami River SE GMRS09 GMRSD25 GMRSD34 
Great Miami River SE GMRSD14 GMRSD26 

SO = Surface Soil 
SE = Surficial Sediment 
See Figures 2-2 and 2-3 for sample locations. 



Table 2-4 
Ecological Screening Values 
AK Steel Former ARMCO Hamilton Plant 
New Miami, Butier County, Ohio 
Baseline Ecological Risk Assessment 

Sedlrnaht Soil 
CAS No. (mo/kg) (mg/kg) 

Inorganics 1 
Aluminum 742g^90r5 2800 PI NV 10.241 
Aritlmdny 7440-36-0 2 m 0.27 10.231 
Arsenic 7440^38T2 9.79 PI 18 [101 
BaHum 7440^9-3 0.7 PI 330 jioi 
Beryllium 7440-41-7 1 NV 1 21 10.23] 
Cadmium 7440-43-9 1 0.99 [5] 0:36 10.23] 
Calcium 7440-70-2 1 NV . 1 NV 
Chromlum'(total) 7440^7-3 43.4 [51 28 [10,231 
Cobalt 7440-46-4 50 [4,22] 1 13 [10] 
Copper 7440-50-8 31.8 [51 1 28 [10.231 1 
Cyaiiide 57-12-5 0.1 [4.22] 1.33 [4.23] 
Iron 743949-6 20000 PI NV 10.251 
Lead 743942-1 35.8 PI 11 10.23] 
Magnesium. 7439-95-4 1 NV . .1 1 NV 1 
Manganese. 7439-964 480 PI 500 "1 
Meitiiry 7439^97-6 0.18 [5] 0:3 "1 
Nickel 744042-0 22.7 PI 28 10] 
potassium 7440-09-7 1 NV 1 1 NV 1 
Selenium 7782-49-2 2 [13] 1 1 [11] 
Silver 7440-22-4 1 m 4.2 [10.231 
Sodium 7440-23-5 NV NV 
Thallium 7440^284 NV 1 1 ["1 
Vanadium 744042-2 NV 1 7.8 [10,231 1 
Zinc 7440484 1 121 PI 1 50 [11] 

lOrgariliEs 
jSsmlvolatlle Organic Compounds 
Acehaphth'ene 8342-9 0.15 m 20 ["1 
Acenaphthylene 208-984 0.00587 [4,221 882 P.231 
Anthracene 120-12-7 0.0572 PI 1480 [4,23] 
Benzotalanthracene 58454 0.108 PI 5.21 [4.23] 
Benzo(a)pyrehe 50-32-8 0.15 PI 1 1.52 [4,231 1 
Benzo(b)lluoranthene 205-99-2 10.4 [41 59.8 [4.23] 
Benzo(g,h,l)perylene 191-24-2 0.17 [8] 119 [4,23] 
Benzo(k)fluoranthene 20748-9 0.24 [6] 148 [4,23] 
Chrysene 21841-9 0.188 [5] 4.73 [4.23] 
Dlbenz(a,h)ahthracene 53-704 0.033 [51 18.4 [4,23] 
Fluoranthene 208-444 0.423 [51 122 [4,23] 
Fluoretie 88-73-7 0.0774 PI 122 [4.23] 
lndeno(1,2,3Hxl)pyrene 193-394 0.2 PI 109 [4,23] 
Naphthalene 91-20-3 0.176 [51 0.0994 [4,23] 
Phenanthrene 85414 0.204 [51 45.7 [4,23] 
Pyrehe 129404 0.195 [51 78:5 [4.23] 
Total PAHs TotalPAHs 1.81 [5] 1.0 [12[ 
1,1-Blphenyl 9242-4 NV 80 [111 
2,?-OxvblsM-ChlorDpropane) 10840-1 . NV 19:9 [4.23] 

95-95-4 NV 4 [11[ 
2,4i6-Trichlorophehol 8848-2 . 0.208 PI 9.94 [4,23] 
2,4-Dlchl6n>phenol 12043-2 0.0817 PI 87.5 [4,23] 
2,4.Dlmethylpheriol 10547-9 0.304 [41 0:01 PI 
2,4-Dlhitrophenol 51-28-5 0.00821 PI 20 [11[ 
2-ChlorDnaphthalene 91-58-7 0.417 PI 0,0122 [4.23] 
2^Chl6rophenol 95-574 0.0319 PI 0:243 [4.23] 
2-Methylnaphthalene 91-574 0.0202 [4,221 3:24 [4.23] 
2-NlttOatilllne 88-74-4 1 NV 1 74.1 [4,23] 
2-Nltrophenol 88-754 0.0133 [4.181 5.12 [4.18] 
2,4-DlnltrOtoluehe 121-14-2 0.0144 PI 1.28 [4.23] 
2,e-Dlnltrotoluene 806-20-2 0.0398 PI 0:0328 [4,23] 
3,3'-Dlchlorobenzldine 91-94-1 0.127 PL: 0.648 [4,23] 
3-Nitroanlllne 9949-2 1 NV 1 3:16 [4,23] 
4.6-Dlnltro-2-methylphenol . 53442-1 1 0.104 PI 0:144 [4.23] 
4-BromOphenylphen^ ether 101-55-3 1 1.2 [81 1 1 NV 1 
4TChloror3-methylphenol 59-50-7 0.388 PI 7:95 [4,23] 
4-ChlOroanlilne 108-47-8 0.146 [41 1.1 [4,23] 
4-ChloFOphenytphenyl ether • 7005-72-3 NV 1 NV 1 
4-Nltroanlllhe 10041-8 NV 21.9 [4,23] 
4^Nltrophenol : 100-02-7 1 0.0133 14] 5:12 [4,23] 
Acetophenone 98-86-2 NV 300 [4,23] 
Atrazine 1912-24-9 NVPage 1 013 0.00005 [12] 



Table 2-4 
Ecological Screening Values 
AK Steel Former ARMCO Hamilton Plant 
New Miami, Butler County, Ohio 
Baseline Ecological Risk Assessment 

Sediment Soil 
Parametor CAS No. (mg/Kg) Img/hg) 
Ben^ldehyde 10(«2-7 NV NV 
Bis(2-ChlorDethoxy)methane 1i:ir9lTl NV 0:302 [4,231 
Bis(2-Ghloroethyl)ether 111-44-4 3:52 23:7 [4,23] 
Bis(2TEthylhexyl)phthalate 117-81-7 890 0:925 [4.231 
Brbmodichlbromathane 75-27-4 NV 0!54 [4.231 
Butyfeenzylphthalate 85-68-7 11 [81 0:239 [4.231 
Carbazole 86-74-8 NV NV 
Dibenzofiiran 132-64.9 0.42 [81 NV 
Diethylphthalate 84-66-2 0.6 n 100 nil : 
Dimethylphlhalate 13M1-3 0.6 [4,191 734 [4,231 
Di-ivbutylphUialate 84.74-2 1.114 H 200 Mil 
Di-ivactylphlhalate ^ 117-84-0 40.8 [41 709 [4,231 
N-nitrosodlrnrprDpylamine 621-64-7 NV 0:544 [4,231 
N-NHrosodiphenytamina 86-30-8 NV 0:545 [4,231 
o.Gresol:(2^Methylphenol) 95-48-7 0.012 [8] 40:4 [4,231 
p-Cresol'(4^Methylphenol) 106-44-5 0.0202 m 163 [4,231 
Pentactilorophenol 87-86-5 23 w 3 [111 
Phenol 108-95-2 0.0491 [4] 70 [11] 
Volatlia Organic Compounds 
1,1,1-Trlchloroethan8 71-55-8 0.030 [8] 29:8 [4,231 
1,1.2-T richlofD-1,2,2-trlfluoroethane 76-13-1 NV NV 
1.1-Dlchloroathane 75-34-3 0.027 PI 20.1 [4,231 
1,1-Dlchloroethene 75-35-4 0.031 [8] 8:28 [4,231 
1,2,4-TrichloiDbenzene 120-82-1 9.6 PI 11.1 [4,231 
1,2-Dlbromo-3-chl6ropropane 96-12-8 . NV 0:0352 [4,231 
1,2-Dibromoethane 106-93-4 NV 1.23 [4,231 
1i2-DlchloiDbenzene 95-50-1 0.33 PI 2:96 [4,231 
1.2-Oichloioethane 107-06-2 0.26 0.000000212 [4,231 
1.3-Dlchlorobenzene 541-73-1 1.7 PI 37.7 [4,231 
1,4TDIchl6ibbenzena 108-46-7 0.34 PI 0:546 [4,231 
2^Butanone 78-93-3 0.27 PI 89.6 [4,231 
2-Hexanone 591-78-8 0.022 [8] 12:6 [4,231 
4TMethyl-2-pentanone 108-10-1 0.033 [8] 443 [4.231 
Acetone 67-64-1 0.0087 PI 2:5 [4,231 
Benzene 71-43-2 0.16 [8] 0.255 [4,231 
Bibmomethane 74-83-9 0.137 [41 01235 [4,231 
Caprolaclam 105-60-2 NV NV 
Carbon disulfide 75-15-0 0.00085 [81 0:0941 [4,231 
Carbon tetrachloride 56-23-5 0.047 [8] 2:98 [4,231 
Chlorobenzene 108-90-7 0.41 [81 13.1 [4,231 
Chtorbethane 75-00-3 NV NV 
Chlorofbrm 67-66-3 0.022 PI 1.19 [4,231 
Chloromethane 74-87-3 NV 10:4 [4,231 
cls-1,2-Olchloroethene 156-59-2 0.40 [8.141 0;784 [4,211 
dSrl ,3-Dlchbropropene 10061-01-5 0.000051 [8,201 0:398 [4,231 
Cyclohexahe 110-82-7 NV 0.1 [121 
Dibromochloroniethane 124-48-1 NV 2:05 [4,231 
Dlchtorddlfluorbmethane 75-71-8 NV 39.5 [4,231 
Ethylbenzene 100-41-4 0.089 [8] 5.16 [4,231 
Haxachlorobenzene 118-74-1 0.02 [4,221 0:199 [4,231 
Hexachtorobutadlene 87-68-3 , 0.0265 J4] 0:0398 [4,231 
HexachlorQcyclopentadlene 77-47-4 0.901 [41 0:755 [4:231 
Hexachloroethahe 87-72-1 1.0 PI 0:596 [4,231 
Isopropylbenzene 98-82-8 NV NV 
rn-rlp Xylene XYLMP , 0.025 [8,15] NV 
Methyliacelate 79-20-9 NV NV 
Melhylcycldhexarre 108-87-2 NV NV 
Methylene chloride 75-09-2 , 0:37 PI 4.05 [4.231 
Methyl'tert-butvl-ether 1834-04-4 1 NV NV 
Nitrobenzene 98-95-3 0.145 PI 1.31 [4.231 
o-Xylene 95-47-6 0.025 [8,151 NV 
Styrene 100-42-5 0.254 PI 4.69 [4,23] 
Tetrachloroethene 127-18-4 0.41 PI 9.92 [4,231. 
Toluene 108-88-3 0.050 PI 200 [111 
trans-1,2-Dlchloroethene 15640-5 0.40 [8,141 0.784 [4,23] 
trans-1,3-Dichl6rbpropene 10061-02-6 0.000051 [8,201 0.398 [4,231 
Trichloroethene 79-01-6 0.22 [8] 12.4 [4,231 
Trichlorofluoramethane 75-69-4 NV 16.4 [4.231 
Vinyl chloride 75-01-4 0.20Fage 2 of 3 1 [4] 0.646 p,23] 



Table 2-4 
Ecological Screening Values 
AK Steel Former ARMCO Hamilton Plant 
New Miami, Butler County, Ohio 
Baseline Ecological Risk Assessment 

Sedlihsnt Soli 
Parameter CAS No. (mg/kg) (mgfltg) 
Xylenes (tolal) 1330-20-7 0.16 [81 10 [41 
Polychlorinatad BIphanyls 
Tbial PCBs ITotaliPCBs I 1 0;OS98 [5] 1 40 (111 
Dioxins/Furans 
Polychlorinated dibenzofurans S1207-31-9 NV 0.0000386 [4.23] 
2.3.7.8-T eltachlotbdlbehzb-p^loxln 17464)1-6 0:00000012 [4] 0.000000199 [4,23] : 
Polychorinated dibenzo-p-dloxins PCDDs 0.000011 [4] 0.000000199 [4,23] 

CAS - ChemlcahAbstracts Service 
Ec^SL - Ecological Soil Screening Level 
ERL - Effects Range-Low 
ER-L - Effects Range-Low 
ESL - Ecological Screening Level 
ESV - Ecological-Screening Value 
LOV - Lowest Cfifonic Value 
LEL - Lowest Eff^ Level 
14V - Screening value not Identified 
OAC - Otilo Administrative Code 
ORNL - Oak Ridge National Latmratory 
PAM - Polycycllc AiDmatlcHydrocartion 
PCB - Polyctilorinated'Biphenyl 
SCV T Secondary Chronic Value 
TEC - Threshold Effect Concentration 
TOC-total Organic Cartjon 
WQC r Water Quality Criteria 

Screening value souroesand notes 
[2] ORNL SCV for aquatic biota (Suter and Tsao, 1996). 
[3] ORNL LCV for aquatic biota (Suter and Tsao. 1996). 
[4] Region s ESla (U:S. EPA 2003a; Available at http://www.epa.gov/RCRIS-Reglon-5/ca/ESL.pdf). 
EqulDbrtum partitioning based sediment ESLs presented In this table are adjusted to a default TOC of 1%. ESLs used In screening 
are adjusted to site-specific TOC. 
[5] TEC from MacDonald. et al. (2000). 
[6] LEL from Ontario Ministry of the Environment (Persaud, et al. 1996). 
[7] ER-Ls from Long and:Mbrgan (1990). 
[8] ORNL SCV for sedlment.assoclated biota (Jones et al.. 1997) adjusted to default of 1% TOC. SCVs adjusted to slte^speclflc TOC for screening. 
[91 Value from NOAA's Screening Quick Reference Table (Buchman. 1999). 
[10] U.S. EPA Eco-SSL. Value selected Is the lower of the values derived-fbr soil Invertebrates, plants, birds, and mammals. 
[11] ORNL screening benchmark for tenestrial plants (Efroymson. et al.. 1997); values fbr earthworms are higher. 
[12] Region 4 Ecological Screening Values (U.S. EPA. 2001; Available at http://www.epa.gov/reglon4/waste/ots/ecolbul.htm). 
[13] Region 3 Ecological Screening Values (U.S. EPA. 2006; Available at http://www.epa.gov/reg3hwmd/risk/ecofindex.htm). 
[14] Value Ibr 1.2-dlchlbroethene used as a surrogate. 
[Is] Value for m-xylene used as a surrogate. 
[16] Value for benzo(a)anthracene used as a surrogate. 
[17] Value Ibr benzo(b)lluoranthene used as-a sunogale. 
[18] Value for 4-nltropheno|:used as a surrogate. 
[19] Value for diethylphlhalate used as a surrogate. 
[iso] Value fbr 1.3Tdlcliloropropene usad as a surrogate. 
[21] Value for trans-1,2-dlchloroethene used as a sunbgate. 
[22] Region S sediment ESL not based on equilibrium partitioning. 
[23] Screening level based on Impacts to higher trophic level receptors. 
[24] No numerical Eco^SL. Toxicity Is dependent on soil pH. not total concentration of aluminum. 
[25] No numerical Eco-SSL. Toxicity Is dependent on site-specific soil conditions (e.g. pH. Eh. soU-watercotidiUons). 
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Table 3-1 
Samples Evaluated In the BERA 
AK Steel Former ARMCD Hamilton Plant 
New Miami. Butler County, Ohio 
BaeelinO Ecological Risk Aseeeament 

AGO 22 
AQC22 
AOC22 
AOC22 
AOC22 

Medium 
SO 
SO 
SO 
SO 
SO 
SO 

AO022RA1 
AOC22RA2 
AOC22RA3 
A0C22RA4 
AOC22RA5 
AOC22RA6 

^mple Location ID 
A(iC22RA7 
AOC22RA8 
AOC22RA9 
AOC22RA10 
AOC22RA11 
AOC22RA12 

AOC22RA^3 
AOC22RA14 
AOC22RA15 
AOC22RA16 
AOC22RA17 
AOC22RA18 

Great Miami River 
Great Miami River 
Great Miami River 
Great Miami River 
Great Miami River 
Great Miami River 
Great Miami River 
Great Miami River 
Great Miami River 
Great Miami River 

"sT 
SE 
SE 
SE 
SE 
SE 
SE 
SE 
SE 
SE 

GMRSD1 
GMRSD2 
GMRSD3 
GMRSD4 
GMRSD5 
GMRSD6 
GMRSD7 
GMRSD8 
GMRSD9 
GMRSD14 

GMRSDIS— 
GMRSDig 
GMRSD20 
GMRSD20dup 
GMRS021 
GMRSD22 
GMRSD23 
GMRSD24 
GMRSD25 
GMRSD26 

GMRSD27 
GMRSD28 
GMRSD29 
GMRSD30 
GMRS031 
GMRSD31dup 
GMRSD32 
GMRSD33 
GMRSD34 

SO = Surface Soii 
SE = Surfidai Sediment 

See Figures 2-2 and 2-3 for sampie iocations. 



Table 3-2 
Ecological Screening Values 
AK Steel Former ARMCO Hamilton Plant 
New Miami, Butler County, Ohio 
Baseline Ecological Risk Assessment 

rs' ' I'VWnPIBr CAS No. 
leoQA 

Sadhnant 
(moflio) 

Soil 
(mgAg) 

rs 9^ 

vinyl chtarlda 
f 

754)1-4 0.202 [41 
lO.# 

0.646 [4.231 
Xylanas (total) 1330-20-7 0.16 (81 10 [41 
rwwiHWBgnnBQ Dipmnym 
Total PCBs ITotalPCBs 1 1 0.0596 [51 1 40 [11] 
Dlodna/Funns 
Polychtorlnatad dlbanzotorara 51207-31-9 NV 0.0000366 [4.231 
2.3.7.8-TebBchtorodlbarizo-p-<ltoxln 17464)1-6 0.00000012 [41 0.000000199 [4.231 

PCDDs 0.000011 W 0.000000199 I4i231 

CAS - Ghsmlcal Atetracti Safvica 
Eco^L • Ecological Sdl Scraanhig Laval 
ERL - Eflacla Ranga Low 
ER-L - Effeda Range-Low 
ESL - Ecological Scraankig Laval 
ESV - Ecological ScraanmgValiJa 
LCV - Lowaat Chranic Value 
LEL-Lowest Effiact Laval 
NV. Screed mlue not Uenmed 
OAC - Ohio Admlnlatratlva Coda 
ORNL - Oak RUga National Laboiatoiy 
PAH - PolycycOc Aromatic Hydrocaitnn 
PCB r Pdychloilnalad Bphanyl 
SCV - Secondaiy Chronic Value 
TEC - ThraahOH Eflact Ccncantratlon 
roc - total Orgaric Cailion 
woe-Water Quality Ciltatia 

Scroaning value sources and notas 
[2] ORNL SCV for aquatic bMa (Sutar and Tsao, 1996). 
[3i ORNL LCV tor aquatic bhita (Sutar and Tsao, 1996). 
[4] Region S ESLs (U.S. EPA 2003a; AvaHatda at http7Avww.apa.gov/RCRIS-RaglarvS/ca/ESL.pdf). 
E^IItrtim partitioning traaad aadlmant ESLs praaaritad In this tafala an adjusted to a dafault TOC of 1%. ESLs used In scraaniT 
an adjusted to alteapacHIc TOC. 
[5] TEC tom MacOonald, at at. (2000). 
[6] LEL tom Ontado MMatry of tha Envtronmant (Raisaud. at at. 1996). 
[7] ER-U from Long and Morgan (1990). 
(81 ORNL SCV for aadimant.asaodatod blola (Jonas at al.. 1997) adjusted to datault of 1« TOC. SCVs adjualad to aleapaclllc 
(9) Valua from NOAA'sScraanIng Quick RatorancaTahlaJBucfman, 1999). 
[101 U.S, EPA Eco-SSL. Vakta salacted Is the tower of the valuas darhrad fOr sdl invartabntas, planis, tMs. and mammals. 
(11) ORNL screening tranchmark tor tarrastrlal plants (Efroymaon, at al., 1997); valuas for aarttawrnns an Nghar. 
(12) Raglan 4 Ecological Screening Valuas (U.S. EPA. 2001; AvagaUa at htlp7/www.apa.govftagk)n4Avasta/ots/acalt)ul.htm). 
(13) Raglan 3 Ecotoglcat Scraanlng Vakiaa (U:S. EPA. 2006; AvaUabla at http7Avww.apa.gov/lPag3hwmdMsk/acoAtoax.htm). 
(14) Vakm far 1i2-dlchtoroalhana used as a surrogate. 
(15) Valiia for m-xytona used as a sunogata. 
[16j Value fOr.'tiarBa(a)anlhracana.usad as a surrogate. 
[17j Vakta for tianzo(b)fluaranthana used as a aurrogata. 
[iq Valua for 4;nltrophanol used as a sunogata. 
(iq Value for diathylphlhalats used as a sunogata. 
(20) Value for 1.3tolehtoropropana used as a sunogata. 
[21] Vtoua for lrans-1,2-dlchlOroethanB used as a siirrogats. 
(^ Region S aadlmant ESL not based on aqiOlbrlun panlttordng. 
[23] Scraahing laval based on impacts to Mgharlrophto leval racapton. 
[24] No numerical ErxvSSL. Tnxksly la dapandant on sod pH, not total concanlratton of alumlnun. 
(2q No numerical EcrvSSL. Toxicdy Is dapandant on slta^paclflc sod conditions (a.g. pH. Eh. sodwatar conditions). 
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Table 3-2 
Ecological Screening Values 
AK Steel Former ARMCO Hamilton Plant 
New Miami, Butler County, Ohio 
Baseline Ecological Risk Assessment 

PaiBHiaftar CAS No. 
Sadlmant 
(mgAia) 

Soil 
(moAgl 

Aliazlna 1912^24-S NV 1 0.00005 [121 1 
BanaMahvda 10IMi2-7 NV 1 NV 1 
BW2'ChloiDalhcnyknatham 111-91-1 NV 0:302 [4.231 
BW2«hlbn>8llivnMher 11,1^44-4 1 3.62 23.7 [4.231 
BM2-Eth¥lh8XvniiMhalala 117-91-7 890 [81 0.926 [4.231 
BnmadicHafanettiafB 7M7-4 NV 0.64 [4.231 
BuMbanzytohttidMe 9648-7 11 181 0:239 [4.231 
Carbazote 86-74-8 NV 1 NV 1 
DfeaniEofurari 13244-9 0.42 

A A 
[8] 
rai 

NV 
lAA fill 

OfenattwtoMtialala 
114 UO a 

131-114 
U.O 

0.6 [4.191 
lUU 

734 
111] 

[4.231 
DiHVlMMiMhalata 84-74-2 1.114 [41 200 [111 
DhvoctyliiHhalala 117-844 40:6 [41 709 [4.231 
N-iflroaodl-(Hiraiiylainlna 62144-7 NV 0.644 [4^31 
u a i"i ~ * «- • NHiiDPiciiBpnsniWminB 88404 NV 0.546 [4.231 
o^Ciaaol (2 Malti>lulioiiul> 9648-7 0.012 [81 40.4 [4.231 
bCreaol (4-Matliy(Bhanol) 106444 

eiee* 
0:0202 n 

rai 
163 14.2^ 

rill 

Ptanol 
O/^NrO 

10846-2 0.0491 n 
o 
70 

122J 
i"i 

1.1.2-Triclik)n>-1.2.2-«iHluaroathana 
71464 
76-13-1 

0.030 [81 
NV 

29.8 
NV 

[4.23] 

I.VDIcMoroathana 76444 0.027 [81 
rai 

20.1 
a 9A 

18.231 
la 991 

1.2.4-TricMaiiobanzene 
78454 
12082-1 

1 

1 9.6 
ISi 

_I«1 
o.ao 
11.1 

[4.231,_ 
[4.231 

1.24}ilifDmo-3'«Haraorooana 90124 NV 0.0362 [4.231 
1.2TDitifDnnoalhana 106434 NV 1.23 [4.231 
1.2TDIchloiDbanzana 96401 1 0.33 1811 2.96 [4.231 
1.2-Dlchloroaltiana 10746-2 0.26 0.000000212 [4.231 
1.3-Olchloiabanzane 641-731 

4na_4A_7 
1.7 [81 

A rai 
37.7 

A aaA' 
[4.23] 
ra 991 

2-Butanone 
lUD f 

78433 0.27 [81 
ii;oeo 
89.6 

L8.231 
[4.231 

2tHaxanana 691-784 0.022 [81 12.6 [4.231 
4-MathvP2-ciaiitaiioha 103101 0.033 [81 443 [4.231 
Acalana 6744-1 0.0087 [81 2.6 [4.231 
Baraana 71432 0.16 [8| 0:266 [4.231 
Bfonionfiattiana 74439 0:137 [41 0.236 [4.231 
Canrolactani 106402 1 NV 1 1 NV 1 
Carboii dbuHlda 73160 0.00086 m 0.0941 [4.231 
CaHiuiilahacWdrlda 63236 0;047 [81 2:98 [4.231 
CMorabanzana 108407 0.41 [81 13.1 [4.231 
CMofoathana 76403 1 NV 1 NV 1 
CMorokinii 67433 1 0.022 [81 1:19 [4.231 
CMoramattiaha 74474 1 NV io;4 [4.231 
claTl.2-OlcHoiDa>hana 0.40 [8.141 0.784 [4^11 
da-l ;3-DicMaroprei)aiia 0:000061 _[8,20| 0.398 [4.231 
Ctdbhaicana 11082-7 NV 0.1 [121 

124431 NV 
381/ 

2:06 
7Q A 

[4.23] 
ra 991 

EthyOwnzana 100414 
113731 

r** 

0.089 
0.02 

m 
[4;221 

6.16 
0.199 

[4.23] 
[4.231 

t m • « «. - . .. 
nWMcnprocytaoiwniacBgw 

87-684 
77474 

0:0265 
0.901 

n 
141 

0.0398 
0.766 

[4.231 
[4.231 

HexacHoroethane 67-72-1 1.0 [81 0.696 [4.231 
1 H • • - -IBOPfPpyiMBIIWIlB 93824 NV NV 
m'H)Xvlaiia XYUMP 1 0.026 [8.151 1 NV 
Malhyl acetate 73209 NV NV 
MathyhsyclahaKane 10387-2 NV NV 
Maltivlana chloride 73032 0:37 [81 1 4.06 [4.231 1 
MelliyMait-tiiilylnttiar 1634444 NV 1 NV 1 
MUobarnaiia 96433 0.146 [41 1 1.31 [4.231 1 
oO(vlar» 96474 0.026 [8.161 1 NV 1 
Styraite 100424 0.264 

M 44 -S- 4:69 
0 D9 

[4.231 
ra 991 

Tduana 106833 
U.^ 1 lOI 

0.050 [81 1 200 nil 
trans-1:2-Dlctioroethene 166404 0.40 [8.141 0.784 [4.231 
bana-lSVIcNaiisrcMna 10061424 

79414 
0.000061 

0.22 
.J&20I 

W 
0.398 
12.4 

[4.231 
[4.231 
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Table 3-2 
Ecological Screening Values 
AK Steel Former ARMCO Hamilton Plant 
New Miami, Butler County, Ohio 
Baseline Ecological Risk Assessment 

Paiaaiatar (MS No. 
Sediment 
(mofto) 

Solt 
(mgAig) 

llnoiwrilea 1 
Akinlnum 7429-006 2600 [91 NV [10.241 
Ahttmoiiv 2 [7] 0.27 [10.231 
Araanlc 744066-2 9.79 [51 16 [Id 
BarKm 7440-396 0.7 (91 330 [Id 
BervtSunn 7440-41-7 NV 21 [10.23] 
Cadmium 744063-9 1 0.99 [61; 1 0.36 [10.231 
Calcium 7440-70-2 1 NV 1 NV 1 
Cliamium (total) 7440476 43.4 [51 26 [10.-231 
CotMll 7440466 50 [4.221 13 [Id 
Cflppar 7440606 31.6 [51 26 [10.231 
Cyanlda 57-126 0.1 [4.221 1.33 [4.231 
Iron 7430606 20000 [61 NV [10,251 
Lead 743092-1 35.6 [51 11 [10.231 
Maonaalum 7430956 NV 1 NV 1 
Manganeaa 7439666 460 [61 500 111 
Idaieuiy 7430976 0.16 [51 0.3 11] 
NIcliel 7440626 22.7 [51 26 101 
Potaaslum 744069-7 NV 1 NV 1 
Selenium 7762-49-2 2 [131 1 [111 
Silver 1 7440-226 1 [71 4.2 [10.231 
Sodium NV 1 NV 1 
Ttotnum NV 1 [111 
Vanadlian 744062-2 . NV 7.6 [10.231 
Zhc 7440666 121 PI — - --60 • -1111-
Oiaanlcs 

> OrBWIc Co 
8MM 0.1S JZL 20 JUL 

AeiaphthVlenB 208«-8 0.005B7 JiM. 602 JiSL 
120-12-7 0.0572 -M. 1460 Ji23L 

Batgo(a)aii6iiaciiiiB 56-55-3 0.106 _EL 5.21 
Bamolalpyfane 5(^32-6 0.15 _EL 1.52 JiSL 
BenaolbllluofanOiane 205160-2 10.4 JSL 59;6 Ji23L 
Baigo(B;h.lliietvlarie 
B«nai(kWuoranBiefia 

191-24-2 0.17 119 
207666 0.24 146 

J4^ 
J423L 

Chrwene 216616 0.166 4.73 W-231 
Dfearajaji^wilhracena^ 53-706 0.033 JSL 16.4 J4J3L 

206-446 0.423 JSL 122 jm 
Fluorana 66-7»7 0.0774 _EL 122 jasL 

JiM. lndano(Vi3K=d)pynmB 193-396 0.2 109 
91-206 0.176 JSL 0.0994 JiSL 
65616 0.204 JSL 45.7 Ji^ 

Pyiane 129606 0.195 76.5 jm 
TolaliPAHi Total PAHs 1.61 JSL 16 J12L 
li^ysaL 92-526 NV 60 JUL 
2.g-Ox¥l)M1-ChlofeproDane) 10660-1 NV 19.9 J&23L 
2A5-Ttlctilbro 95654 NV JUL 
2.4.6-Ttli!tiloroi)tiaiiol 6666-2 0.206 J2L 9.94 Ji23L 
2.4aiclilorot4ianol 12063-2 0.0617 J!L 67:5 JSM. 
2.4-Olm6lhHphenol 105676 0.304 Jfl. 0.01 Jfl. 
246)li4buiiliaiMl 51-266 0.00621 Jfl- 20 JUL 
41 « .... 9166-7 0.417 Jfl- 0.0122 jm 
41 4->fc| • . « 95676 0.0319 Jfl_ 0.243 J*M. 
2-MalhvlnaiiWlialaiie 91676 0.0202 jya. 3.24 jm 
2-Nllioarillhe 6»74-4 NV 74.1 jm 
2-Nlircitmaiiol 66-756 0.0133 JUSL 5.12 J&1SL 
2.4-Dlnltro(Bluetw 121-14-2 

606-25-2 
9164-1 

0.0144 
0.0396 

Jfl. 1l26 W.231 
2.6Jlnl Jfl. 0.0326 
33--DlcWmo 

•90697-
0.127 Jfl. 0.646 

J&23L 5Nltroanin» NV 3.16 
4.50lrilro6-nMttMBhanol 534-52-1 0.104 Jfl. 0.144 Ji23L 

101-556 
5960-7 

1.2 JSL NV 

J42L 4-ehloio64i 
106676 

0.386 Jfl. 7.95 
46hloioaiilllna 0.146 Jfl. 1.1 W-231 
46hliifC0henylptwn>l aBier 7005-72-3 NV NV 
<-Nllroat«n» 100616 

10O62-7 
NV 21.9 Ji^ 

M231 0.0133 Jfl. 5.12 
9665-2 NV 300 J±23L 
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Table 4-2 
Surface Soil Ecological Screening Evaluation - AOC 22 Exposure Area 
AK Steel Former ARMCO Hamilton Plant 
New Miami, Butler County, Ohio 
Baseline Ecoiogicai Risk Assessment 

Concentrations in tioldface Kaiics exceed the ESV. Compounds in ight green highfight are consistent with trackground (Appendix G). 
CAS - Chemical Abstract Service. 
ESV - Ecological screening value 
HQ - Hazard Quotient (Maximum concentratlon/ESV) 
NV - No value Identified 
NE • Not evaluated due to lack of screening value 
Total PCBs Is the sum of Atoclor 124«. Aroclor 1254 and Aroclof 1260. 
Xylene Is the sum of m.p, and o-isomers. 
Total PAHs Is the sum of the PAHs detected within this exposure area. One-half the Individual PAKs quantitation limit was used as a proxy concentration in the sum 
for those sampies In which the individual PAH was refiorted as undetected. 

(a) Only chemicals with at least one positively detected result are reported. 
(b) Frequency of detection - Number of detected samples: Number of total samples. 
(c) ktaxlmum detected concentration for each chemical, after duplicates have been averaged. If maximum concentration exceed ESL, average and 95% UCL values were deveiof 
(d) Eco-SSL for alumlmum Is dependent on soil pH. No risk likely If pH > 5.5. Site soil pH Is average of 8.4. Toxicity due to aluminum is not expected, 
(e) Eco-SSL for Iron Is dependent on site-speclfic soil conditions (e.g. pH. Eh, soil-water conditions). Toxicity duo to Iron is not expected. 



Table 4-3 
Surface Soil Ecological COPC UCL and Background Evaluation - AOC 22 Exposure Area 
AK Steel Former ARMCO Hamilton Plant 
New Miami, Sutler County, Ohio 
Baseline Ecological Risk Assessment 

CAS Chemical (a) Units FOD (b) 
Average 

Concentration 95% UCL 
Maximum Detected 
Concentration (c) 

Ecological 
Screening 

Value 95%UCL HQ 
Does 95%UCL 
Exceed ESV? 

Location of 
Maximum 
Detection 

Numtier of 
Samples 

Exceeding the 
ESV Ecological COPC? 

inorganics 
7440-36-0 Antimony mg/kg 17:18 1.21E+00 1.55E+00 2.49E+00 0.27 5.8 Yes AOC22RA8 16(allJflag) Yes 
7440-43-9 Cadmium mg/kg 18:18 1.23E+00 1.77E+00 3.31 E+00 0.36 4.9 Yes AOC22RA8 18 Yes 
7440-47-3 Chromium (total) mg/kg 18:18 3.30E+01 4.42E+01 9.20E+01 26 1.7 Yes AOC22RA16 11 Yes 
7440-50-8 Copper mg/kg 18:18 2.84E+01 3.57E+01 6.55E+01 28 1.3 Yes AOC22RA8 7 Yes 

Lead mg/kg 18:18 1.07E+02 1,67E+02 3.41 E+02 11 15.2 Yes 17 NofBkad.) _ 
7439-96-5 Manganese mg/kg 18:18 1.12E+03 1.54E+03 3.18E+03 500 3.1 Yes AOC22RA10 13 Yes 
7439-97-6 Mercury mg/kg 17:18 1.73E-01 5.78E-01 0.9 No AOC22RA8 3 
7440-02-0 Nickel mg/kg 18:18 1.74E+01 3.35E+01 0.7 No AOC22RA8 1 ^^^^HnCL<bSLII 
7782-49-2 Selenium mg/kg 14:18 8.30E-01 2.11 E+00 1.0 No AOC22RA9 4 
7440-62-2 Vanadium mg/kg 18:18 1.67E+01 1.95E+01 3.05E+01 7.8 2.5 Yes AOC22RA4 17 No (Bkgd.) 
7440-66-6 Zinc mg/kg 17:17 3.33E+02 5.20E+02 1.36E+03 50 10.4 Yes AOC22RA5 17 Yes 

SVOCs 
90-12-0 mg/kg 14:17 1.38E-01 2.22E-01 5.45E-01 NE NE NE AOC22RA2 NE Yes 
56-55-3 Benzol a anthracene mg/kg 18:18 7.90E+00 4.62E+01 5.01 E+01 5.21 8.9 Yes AOC22RA11 3 No (Bkgd.) 
50-32-8 Benzol a pyrene mg/kg 18:18 5.86E+00 3.36E+01 3.76E+01 1.52 22.1 Yes AOC22RA11 5 No (Bkgd.) 
86-74-8 Carbazole mg/kg 7:18 1.08E+00 7.20E+00 9.30E+00 NV NE NE AOC22RA2 NE Yes 
218-01-9 Chrysene mg/kg 18:18 7.20E+00 4.15E+01 4.48E+01 4.73 8.8 Yes AOC22RA11 3 Yes 
132-64-9 Dibenzofuran mg/kg 4:18 2.30E+00 1.55E+01 2.13E+01 NV NE NE AOC22RA2 NE Yes 
206-44-0 Fluoranthene mg/kg 18:18 2.02E+01 1.24E1-02 1.44E+02 122 1.0 No AOC22RA2 1 
91-20-3 Naphthalene mg/kg 18:18 3.71 E+00 3.18E+01 5.10E+01 0.0994 320.3 Yes AOC22RA2 6 Yes 
85-01-8 Phenanthrene mg/kg 18:18 1.71E+01 1.09E+02 1.37E+02 45.7 2.4 Yes AOC22RA2 2 
129-00-0 Pyrene mg/kg 18:18 1.49E+01 8.76E+01 9.71 E+01 78.5 1.1 Yes AOC22RA11 2 
Total PAHs Total PAHs mg/kg 7.69E+01 4.74E+02 5.62E+02 1.0 473.7 Yes Yes 

VOCs 
79-20-9 Methylacetate mg/kg 2:18 7.86E-01 1.20E+00 NV NE NE AOC22RA18 NE No (f) 
108-87-2 Methylcyclotiexane mg/kg 1:18 2.66E-01 2.66E-01 NV NE NE AOC22RA18 NE No(f) 
95-47-6 Xylene mg/kg 1:18 2.65E-01 2.65E-02 NV NE NE AOC22RA18 NE No (f) 

PCBs 
Total PCBs Total PCBs mg/kg 18:18 5.93E-01 9.77E-01 2.30E+00 40 0.02 No AOC22RA8 0 No(g) 

Compounds listed are those where maximum detected concentrations exceed ESLs (COPCs) or no ESL exists for that compound. 
Compounds in light green highlight are consistent with background (Appendix G). Compounds in purple highlight 95%UCL does not exceed ESL and # of samples >ESL is low. 
CAS - Ctiemical Abstract Service. 
ESV - Ecological screening value 
HQ - Hazard Quotient (Maximum concentration/ESV) 
NV - No value identified 
NE - Not evaluated due to lack of screening value 
Total PCBs is the sum of Aroclor 1248, Aroclor 1254 and Aroclor 1260. 
Xylene is the sum of m.p, and o-isomers. 
Total PAHs is the sum of the PAHs detected within this exposure area. One-half the individual PAH's quantitation limit was used as a proxy concentration in ttie sum 
for those samples in which the individual PAH was reported as undetected. 

(a) Only chemicals with at least one positively detected result are reported. 
(b) Frequency of detection - Numtrer of detected samples: Number of total samples. 
(c) Maximum detected concentration for each chemical, after duplicates have bron averaged. If maximum concentration exceed ESL, average and 95% UCL values were developed. 
(d) Eco-SSL for alumimum is dependent on soil pH. No risk likely if pH > 5.5. Site soil pH is average of 8.4. Toxicity due to aluminum is not expected. 
(e) Eco-SSL for iron is dependent on site-specific soil conditions (e.g. pH, Eh, soil-water conditions). Toxicity due to iron is not expected. 
(f) Compounds are not considered COPCs in AOC22. Low detection frequencies and not significant in site soils (areas of known historical impact/use). 



Table 5-1 
Suifaca Soil Ecological Scfoanlng EvaliiatlOn - AOC 22 Expoaure Area 
AK Steal Fomwr ARMCO Hamilton Plant 
New Miami, Butter County. Ohio 
Baaallne Ecological Rtek Asaeaament 

Ecological DoaaManmum Location of 
Maximum Datactad Screaning DatacRon Maximum 

CAS ChemlcaKa) units (Micantrallan (c) Vaiua MadmumHQ EXCMESV7 •aiadlon 

'"'yrjrm 

m.wM 

ir.^> 

w.w* 

•^y. -J T.^ 
ryirym 

m.wp 
•alf> 

ConcantnUani in boUhM Kalci excaad the ESV. Campoimds In UgM gnsan highlight am coraislanl with iMckgnxind (Appandbc F). 
CAS - Chamical Atelnct Saivlce. 
ESV - aeraahlna viAja 
HQ - Huanl Chnllant (Mmknum concantrallaiVESV) 
lA/-^ vidua idanllM 
NE - Not avaluatid due to lack of aoaaning vakis 
Total PCBs la tho sum of Aredor 124B. Arodor 12S4 and Aredor 1260. 
JQdano la ttia sum of m.p, and o-laomais. 
Total PAHi la tho sum of tha PAHs dalaclsd wHiln thta aspoaun area. On»half tha Individual PAHS quantitation knit was usad as a prexy concantraOon in tha sum 
fcr thosa samplM in which tha individual PAH was raportad as ufidatactad 
(a) (My chamieals wMi atlaaat ona pcaltivaly datactad resuR are repoitad. 
(b) Frequanoy of datacllon - Niimbar of datadad samplaa: Numbar of total sampias. 
(c) Maidnium datactad uuiiuaiihaliuii for aach chamical, aflar dupacatas hava baan avangad. If maidmum coneantraticn aacaad ESL, avaraga and 95H UCL vahias ware davaicr 
(d)Ec»SSLfaraiunilmumto dapandantcnsdipH.NorisklllidyfpH>SS.SitesdlpHisavaragaof8.4. Toddtyduatoduminumisnoteivaclad. 
(a) Ec»SSL fcr ireh Is dapandant cn sKa-spadlic sdi ocndtlons (a.g. pH, E^ sdFwatsr ocndWons). Taddty dua to iron is net ovadad. 



Table 5-2 
Surface Soil Ecological COPC UCL and Background Evaluation - AOC 22 Exposure Area 
AK Steel Former ARMCO Hamilton Plant 
New Miami, Butler County, Ohio 
Baseline Ecological Risk Assessment 

Compounds listed are ttiose where maximum detected concentrations exceed ESLs (COPCs) or no ESL exists tor that compound. 
Compounds in light green highlight are consistent with t>ackground (Appendix F). Compounds in purple highlight 95%UCL does not exceed ESL and # of samples >ESL is low. 
CAS - Chemical Abstract Service. 
ESV - Ecological screening value 
HQ - Hazard Quotient (Maximum concentration/ESV) 
NV - No value identified 
NE - Not evaluated due to lack of screening value 
Total PCBs is the sum of Arocior 1248, Arocior 1254 and Arocior 1260. 
Xylene is the sum of m,p, and o-isomers. 
Total PAHs is the sum of the PAHs detected within this exposure area. One-half the individual PAH's quantitation limit was used as a proxy concentration in tfre sum 
for those samples in which the individual PAH was reported as undetected. 

(a) Only chemicals with at least one positively detected result are reported. 
(b) Frequency of detection - Numtrer of detected samples: Number of total samples. 
(c) Maximum detected concentration for each chemical, after duplicates have been averaged, if maximum concentration exceed ESL, average and 95% UCL values were developed. 
(d) Eco-SSL for aiumimum is dependent on soil pH. No risk likely if pH > 5.5. Site soil pH is average of 8.4. Toxicity due to aluminum is not expected. 
(e) Eco-SSL for iron is dependent on site-specific soil conditions (e.g. pH, Eh, soil-water conditions). Toxicity due to iron is not expected. 
(f) Compounds are not considered COPCs in AOC22. Low detection frequencies and not significant in site soils (areas of known historical impact/use). 
(9) 



Table 6-1 
Comparison of Great Miami River Sediment Concentrations Against Ohio Sediment Reference Values 
AK Steel Former ARMCO Hamilton Plant 
New Miamii Butler County, Ohio 
Baseline Ecological Risk Assessment 

Chemical Retained in 
Sediment Units 

Maximum Detected 
Concentration (a) 

Ohio Sediment 
Reference Value (b) 

Does Maximum 
Concentration 

Detected Exceed 
SRV? 

Inorganics 
Aluminum mg/kg 18100 39000 No 
Arsenic Eni?!Z5?l 10.6 18.0 No 

IBarium I mg/kg I 523 1 240 Yes . 
jCadmium 1 1 1.8 \ 0.90 Yes 

total) 1 mg/kg I 63.3 1 40.0 Yes 
Copper 163 34.0 Yes 
iron 37900 33000 Yes 
Lead 2980 47.0 Yes 
Manganese CP!l3?I 2370 780 Yes 
Mercury 0.19 . 0.12 No 
Nickel Kill? II?! 31.5 42.0 No 
Vanadium 39.4 40.0 No 
Zinc wnpjsm 681 160 Yes 

Concentrations in boidface itaiics exceed the SRV. 
SRV - Sediment reference value 
NV - No value identified 
NE - Not evaluated due to lack of screening value 

(a) Maximum detected concentration for each chemical, after duplicates have t>een averaged. 
(b) SRVs presented are established for the Eastern Com Beit Plains eco-region with the 
exception of the statewide values for lead, mercury, and vanadium. 
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Table 6-3 
AOC 22 Exposure Area COC Comparison to Effects Levels 
AK Steel Former ARMCO Hamilton Plant 
New Miami, Butler County, Ohio 
Baseline Ecological Risk Assessment 

All units are In mg/kg. 
Compounds llslad are those where HQ was greater than 1 and compounds were not consistent with site l>ackground. 
Compounds In light green highlight have a Hazard Quotient (HQ) less than 1. 
CAS - Chemical Abstract Service. 
ESV - Ecologlcai screening value 
HQ - Hazard Quotient (Maximum concentration/ESV) 
NV-No value IdentHled 
NE - Not evaluated due to lack of screening value 
Total PCBs Is the sum of Aroclor 1248, Aroclor 1254 and Arocior 1260. 
Total PAHs is the sumiof tfie PAHs detected within this exposure area. Ohe-haif the individual PAH's quantitation limtt was used as a proxy concentration in the sum 
for those samples In which the individual PAH was reported as undetected. 
(a) Onty chemicats with at teast one posttlvety detected result are reported. 
(b) Frequency of detection - Number of detected samples: Number of total samples. 
(c) Maximum detected concentration for each chemical, after duplicates have been averaged. If maximum concentration exceed ESL, average and 95% UCL values were developed. 



Table 11-1 
Comparison of Great Miami River Sediment Concentrations Against Ohio Sediment Reference Values 
AK Steel Former ARMCO Hamilton Plant 
New Miami, Butler County, Ohio 
Baseline Ecological Risk Assessment 

Chemical Retained in 
Sediment Units 

Maximum Detected 
Concentration (a) 

Ohio Sediment 
Reference Value (b) 

Does Maximum 
Concentration 

Detected Exceed 
SRV? 

Inorganics 
Aluminum . 18100 . 39000 No 
Arsenic mg/kg 10.6 18.0 No 
Barium mg/kg 523 240 Yes 
Cadmium mg/kg 18 0.90 Yes 
Chromium (total) 63.3 40.0 Yes 
Cobber 163 34.0 Yes 

ICyariide 1 mg/kq I 8.86 I NV NE 
iron 37900 33000 Yes 
Lead 2980 47.0 Yes 
Manganese mg/kg 2370 780 Yes 
Mercury mg/kg 0.19 0.12 No 
Nickel mg/kg 31.5 42.0 No 
Vanadium mg/kg 39.4 40.0 No 
Zinc mg/kg 681 .160 Yes 

Concentrations in boidface italics exceed the SRV. 
SRV - Sediment reference value 
NV - No value identified 
NE - Not evaluated due to lack of screening value 

(a) Maximum detected concentration fOr each chemical, after duplicates have been averaged. 
(b) SRVs presented are established for the Eastem Com Belt Plains eco^region with the 
exception of the statewide values for lead, mercury, and vanadium. 
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APPENDIX A 
SEDIMENT SAMPLING RESULTS OF THE GREAT MIAMI RIVER, 2007 



Table 3-1 
Surficiai Sediment Ecological Screening Evaluation 
Evaluation of Bulk Sediment Analytical Chemistry Data 
AK Steel Former ARMCO Hamilton Plant 
New Miami, Butler County, Ohio 

Upstream 1 AdIacenttoSlte 1 
1 Ecological Screening Value GMRSD19 6MRSD30 GMRSD34 GMRSD29 GMRSD33 GMRSD28 6MRSD15 GMRSD14 GMRSD27 GMRSD9 GMRSD26 GMRSD4 GMRSD7 GMRSD3 

Analvte Low Effect 
Probable 

Effect 11/11/2005 09/260007 09060007 09/26/2007 09060007 0906/2007 11/100005 11/100005 09060007 11/10/2005 0012612007 11/09/2005 11/09/2005 11/09«005 
Inorganics (mgfkg) 
Aluminum 25500 15] NV 22200 10500 5830 3280 1530 11600 2330 12500 2900 18100 6850 5870 11100 5570 
Arsenic 9.79 HI 33 HI 15.4 8.5 J+ 3.7 J+ 3.1 J+ 2.1 J+ 6.6 J+ 1.7 9.1 2.5 J+ 10.6 8 J+ 4.3 5.8 3.7 
Barium 0.7 15.61 NV 446 J 142 J 92.3 J 49.4 J 17.9 J 212 J 13.9 J 93.1 J 36.6 J 149 J 94.6 J 73.7 J 112 J 56.2 J 
Beryllium NV NV 1 U 0.74 0.66 U 0.69 U 0.58 U 3.3 U 0.59 U 0.66 U 0.72 U 0.84 U 0.89 0.81 U 0.78 U 0.73 U 
Cadmium 0.99 HI 4.98 [1] 4.9 1.7 0.66 U 0.69 U 0.58 U 3.3 U 0.59 U 0.66 U 0.72 U 1.1 J+ 0.77 U 0.81 U 0.78 U 0.73 U 
Calcium EN EN 46400 78100 93400 107000 149000 109000 90900 88000 95200 63100 101000 95800 100000 101000 
Ctiromium (total) 43.4 HI 111 HI 74.4 J 12.7 J 9 J 5.2 J 25 J 7.1 J 26.8 J 7.9 J 63.3 J 17.4 J 14.9 J 19.7 J 12.6 J 
Cobalt 50 131 NV 6.8 U 6.6 U 6.9 U 5.8 U 32.8 U 6.9 U 10.6 7.2 U 9.2 7.7 U 8.1 U 7.8 U 7.3 U 
Copper 31.6 HI 149 HI 88.9 J+ 18.2 J+ 10.7 J+ 3 J+ 33.1 J+ 6.9 38.5 8.5 J+ 66.2 116 J+ 17.6 26.2 14.9 
Cyanide 0.1 [31 NV 1.25 U 1.36 U 1.77 U 1.68 U 1.6 U 1.48 U 
Iron 20000 12] 40000 [2] 28900 11000 11700 6210 20500 13400 31200 8660 34700 37900 17600 22700 13800 
Lead 35.8 HI 128 [11 58.7 14 9.8 3 42.5 4.2 18.9 8.1 54.2 18.3 22.7 12.6 
Magnesium EN EN 13700 J 29900 J 21700 J 21300 J 28800 J 17200 J 27600 J 27100 J 24900 J 21000 J 16100 J 26600 J 27200 J 28100 J 
Manganese 460 [21 1100 [21 488 J 231 327 307 184 721 217 J 564 J 223 434 J 544 326 J 502 J 295 J 
Mercury 0.18 HI 1.06 HI 0.63 0.28 0.04 U 0.04 U 0.04 U 0.23 U 0.04 U 0.05 0.05 U 0.16 0.17 0.06 U 0.05 0.05 U 
Nickel 22.7 HI 48.6 [11 29.7 11.4 7.4 4.7 U 26.2 U 6.3 27.9 7.1 31.5 22.8 10.9 16.8 9.7 
Potassium EN EN 2580 1660 1250 795 304 2740 373 2370 597 2820 876 1050 1860 1030 
Selenium 2 141 NV 2 U 2.3 1.5 1.4 U 1.2 U 6.6 U 1.2 U 1.3 U 1.4 U 1.7 2.8 1.7 1.6 U 1.5 U 
Sodium EN EN 184 219 239 250 175 810 156 166 182 179 479 207 199 191 
Tfiallium NV NV 10 U 1.4 U 1.5 1.4 2 6.6 U 5.9 U 6.6 U 1.4 U 8.4 U 2 8.1 U 7.8 U 7.3 U 
Vanadium 50 [5.61 NV 44.1 25.9 12.8 10.9 6.1 32.8 U 12.9 26.6 9.6 39.4 11.2 17.3 25.4 16.9 
Zinc 121 HI 459 HI • •! 422 J 65.1 J 32.6 J 11.4 J 145 J 19.4 J 70.2 J 29.1 J 210 J 107 J 61 J 96.8 J 59.6 J 
SVOCs (ug/kg) 
Totai PAHs (ND=0) 1.6 [11 22800 HI 14250 2931 2109 14371 49 5250 444.7 6033 2220 10005 11102 6090 13814 4495 
Total PAHs (ND=DL) 1.6 [11 22800 [11 10050 4341 6509 14831 5649 544.7 6373 4100 10005 11102 6240 14014 4915 
PCBs (ug/kg) 
Total PCBs (ND=0) 0.0598 HI 676 [11 0 191 141 155 89 250 230 0 211 122 280 240 140 220 
Total PCBs IND=DL1 0.0598 HI 676 HI 264 285 229 247 169 353 180 305 238 384 405 299 367 

Notes 
EN - Essential Nutrient 
ESL - Ecological Screening Level 
LEL-Lowest Effect Level 
SEL - Severe Effect Level 
NV - Screening value not identified 
PAH - Polycydic Aromatic Hydrocarton 
PCB - Polychlorinated Biphenyl 
TEC - Ttiresfold Effect Concentration 
PEC - Protable Effect Concentration 
TOC - Total Organic Carton 

U - Not detected. Detection limK presented. 
J - Estimated value. 

(NO = 0) - Norvdetects not included in sum for Total PAHs or Total PCBs 
(NO = DL) - Full detection limK value used as surrogate for non-detect compounds In sum for Total PAHs or Total PCBs 
Only analytes detected at least once are presented. 
Only detected concentrations are compared to ecological screening values. 
Blanks indicate tfiat analyte was not analyzed for. 
Bold text Indicates value exceeds Low Effect screening value. 

Screening value sources and notes 
[1] TEC and PECs from ktecDonaid, et al. (2000). 
[2] L£L and SELs from Ontario Ministry of tfie Environment (Persaud, et al. 1993). 
[3] Region 5 ESLs (U.S. EPA 2003; Availabie at fittp://www.epa.gov/RCRIS-Region-5/ca/ESL.pdf). 
[4] Region 3 Ecological Screening Values (U.S. EPA, 2006; Available at ftttp://www.epa.gov/reg3ftwmd/risk/eco/index.titm). 
[5] Value from NOAA's Screening Quick Reference Table (Bucftman, 1999). 
[6] Value is based on background data, not toxicity. 
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Table 3-1 
Sutflcial Sediment Ecological Screening Evaluation 
Evaluation of Bulk Sediment Analytical Chemistry Data 
AK Steel Former ARMCO Hamilton Plant 
New Miami, Butler County, Ohio 

Adiacent to Site Downstream 

Analvte 

Ecological Screening Vaiue GMRSD25 

ommool 

GMRSD32 

OU26IZ007 

GMRSD6 

11/09/2005 

GMRSD31 

09/26/2007 

GMRSD31 dup 

0906/2007 

GMRSD24 

09/250007 

GMRSD22 

09050007 

GMRSD2 

11/090005 

GMRSD21 

09050007 

GMRSD5 

11/090005 

GMRSD20 

090S/2007 

GMRSD20 dup 

09/25/2007 

GMRSD1 

11/08/2005 

GMRSD8 

11/08/2005 

GMRSD23 

09/25/2007 Analvte Low Effect 
Probable 

Effect 

GMRSD25 

ommool 

GMRSD32 

OU26IZ007 

GMRSD6 

11/09/2005 

GMRSD31 

09/26/2007 

GMRSD31 dup 

0906/2007 

GMRSD24 

09/250007 

GMRSD22 

09050007 

GMRSD2 

11/090005 

GMRSD21 

09050007 

GMRSD5 

11/090005 

GMRSD20 

090S/2007 

GMRSD20 dup 

09/25/2007 

GMRSD1 

11/08/2005 

GMRSD8 

11/08/2005 

GMRSD23 

09/25/2007 
Inorganics (mg/kg) 
Aluminum 25500 [5] NV 10800 11900 6240 3700 3680 3920 2790 2460 3090 9600 3540 4020 5680 2700 3510 
Arsenic 9.79 11] 33 11] 4.5 J+ 4.4 J+ 2.5 3 J+ 6.7 J+ 4.1 J+ 2.2 J+ 1.3 2.4 J+ 4.6 1.4 J+ 2.2 J+ 2.9 1.9 2.2 J+ 
Barium 0.7 15,6] NV 140 J 167 n.4 J 56.5 J 39.8 J 49.3 J 25.1 J 13.5 J 20.2 J 523 J 57 J 66.9 J 99.1 J 26.6 J 43.1 J 
Beryllium NV NV 1.4 3 0.7 U 31 0.63 0.76 0.59 U 0.6 U 0.58 U 0.7 U 0.68 U 0.76 U 0.69 U 0.69 U 0.69 U 
Cadmium 0.99 11] 4.98 11] 1.2 U 0.61 U 1.2 0.58 U 0.58 U 0.59 U 0.59 U 0.6 U 0.58 U 1.8 0.68 U 0.76 U 0.76 0.69 U 0.69 U 
Calcium EN EN 189000 207000 95100 190000 167000 171000 124000 182000 151000 111000 76400 91700 83200 93600 92600 
Chromium (total) 43.4 [1] 111 11] 15.3 J 12 J 21.6 J 6.5 J 7 J 8.9 J 6.6 J 5.9 J 4.3 J 37.8 J 8 J 8.4 J 34.8 J 6.7 J 7.5 J 
Cobalt 50 [3] NV 12.3 U 6.1 U 7 U 5.8 U 6.8 U 5.9 U 5.9 U 6 U 5.8 U 6.8 U 7.6 U 6.9 U 6.9 U 6.9 U 
Copper 31.6 11] 149 ID 21.2 J+ 9.5 J+ 24.7 6.5 J+ 7.4 J+ 4.7 J+ 6.1 J+ 4.8 6.8 J+ 13.5 J+ 11.4 J+ 21.9 7 9.2 J+ 
Cyanide 0.1 13] NV 1.39 U 1.19 U 1.39 U 8.86 1.38 U 
Iron 20000 12] 40000 12] 14800 7530 14100 8760 9770 17100 7620 7980 10000 __ 2370^^ 6910 7980 ^ 1270^^ 6800 6920 
Lead 35.8 11] 128 11] 18 8.3 31.3 9.1 8.5 6.2 4.9 3.8 3.3 8.3 10.3 5.8 7 
Magnesium EN EN 50600 J ^ 543^J 24600 J 45200 J 37700 J 53800 J 31700 J 36700 J 43200 J 20200 J 17800 J 18000 J 24300 J 26300 J 30300 J 
Manganese 460 12] 1100 12) 733 301 J 411 391 449 238 259 J 333 349 J 228 258 285 J 191 J 218 
Mercury 0.18 HI 1.06 11] 0.08 U 0.04 U 0.19 0.04 0.04 0.04 U 0.04 U 0.04 U 0.04 U 0.12 0.05 U 0.05 U 0.06 0.04 U 0.05 U 
Nickel 22.7 11] 48.6 11] 11.8 4.9 U 12.5 5.9 7.4 6.2 5.4 5 5.1 19.9 6.9 8.2 10.9 5.7 6.6 
Potassium EN EN 1680 2250 881 496 597 482 562 361 332 1020 739 895 933 552 668 
Selenium 2 14] NV 3 1.6 1.8 1.2 U 1.3 1.2 U 1.2 U 1.2 U 1.4 1.4 U 1.5 1.5 U 1.4 U 1.4 U 1.4 U 
Sodium EN EN 685 849 221 247 269 274 195 181 223 318 203 226 185 167 194 
Thallium NV NV 3.3 7.8 7 U 3 3.2 3.9 1.9 6 U 3.5 7 U 1.4 U 1.5 U 6.9 U 6.9 U 1.4 U 
Vanadium 50 15,6] NV 16.3 7.3 14.3 7.6 8.8 9.3 9.4 8.3 14.5 ^^1^1 11.1 9.5 15.1 8.3 9.8 
Zinc 121 11] 459 11] 72.2 J 23 J 107 J 24.4 J 26.3 J 21.9 J 19.6 J 16.8 J 15.6 J 38.3 J 41.6 J 151 J 25.3 J 35.4 J 
SVOCs (ug/kg) 
Total PAHs (ND=0) 1.6 11] 22800 11] 9672 240S 3426 1578 228 2139 1411 2120 3340 2548 1382 1123 
Total PAHs (ND=DL) 1.6 11] 22800 11] 11312 3205 3816 3138 627 3699 1591 10520 9340 3808 1646 9523 
PCBs (ug/kg) 
Total PCBs (ND=0) 0.0598 11] 676 11] 250 147 1 2240 HI 380 259 132 77 95 53 465 125 156 606 280 54 
Total PCBs (ND=DL) 0.0598 111 676 111 414 227 1 2700 t 458 337 210 155 212 131 557 217 260 652 418 192 

Notes 
EN - Essential Nutrient 
ESL - Ecological Screening Level 
LEL - Lowest Effect Level 
SEL-Severe Effect Level 
NV - Screening value not Identified 
PAH - Polycyclic Aromatic Hydrocartxjn 
PCB - Polychlorinated Biphenyl 
TEC - Tfirestiold Effect Concentration 
PEC - Prot)8ble Effect Concentration 
TOC - Total Organic Carbon 

U - Not detected. Detection limit presented. 
J - Estimated value. 

(NO = 0) - Non-detects not included In sum for Total PAHs or Total PCBs 
(ND = DL) - Full detection limit value used as surrogate for non-detect compounds in sum for Total PAHs or Total PCBs 
Only analytes detected at least once are presented. 
Only detected concentrations are compared to ecological screening values. 
Blanks indicate tfiat analyte was not analyzed for. 
Bold text indicates value exceeds Low Effect screening value. 

Screening value sources and notes 
[1] TEC and PECs from MacDonald, et al. (2000). 
[2] LEL and SELs from Ontario Ministry of ttre Environment (Persaud, et al. 1993). 
[3] Region 5 ESLs (U.S. EPA 2003; Available at littp://www.epa.gov/RCRIS-Region-5/ca/ESL.pdf). 
[4] Region 3 Ecological Screening Values (U.S. EPA, 2006; Available at tittp;//www.epa.gov/reg3liwmd/risk/eco/index.fitm). 
|6] Value from NOAA's Screening Quick Reference Table (Buctrman, 1999). 
[6] Value is tiased on tiackground data, not toxicity. 
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Appendix A Surfidal Sediment Anaiytlcal Data - Metais, TOC, and Solids 
AK Steel Former ARMCO Hamilton Plant 
New Miami, Butler COunty, Ohio 

sysjoc:_code: 
sysLsamp1e_code: 

sampleL_dd!e: 

6MRSD1 
GMRSDIAA 
11/08/2005 

GMRSD14 
GMRSD14AA 
.11/10/2005 

GMRSD15 
GMRS015AA 
11/10/2005 

GMRSD16 
GMRSD16AA 
11/11/2005 

GMRSpie 
GMRSD16AB 
11/11/2005 

GMRSD17 
GMRS017AA' 

: 11/11/2005 

GMRSD16 
GMRSOIBAA 
11/11/2005 

GMRSD19 
GMRSD19AA 
11/11/2005 

GMRSD2 
GMRSD2AA 
11/09/2005 

GMRSD20 
GMRSD20AA 
09/25/2007 

GMRS020 
GMRSD20AB 
09/25/2007 

GMRSD21 
GMRSD21AA 
09/25/2007 

GMRS022 
GMRS022AA 
09/25/2007 

GMRSD23 
GMRS023AA! 
09/25/2007 

GMRSD24 
:GMRS024AA 
09/25/2007 

GMRSD25 
GMRSD25AA 
09/26/2007 

GMRSD26 
GMRSD26AA 
09/26/2007 

GMRSP27 
GMRSP27AA 
09/26/2007 

GMRSD28 
GMRS028AA 
09/26/2007: 

GHRSD29: 
GMRSP29AA 
09/26/2007 

GMRSD3 
GMRSD3AA 
U/09/2005 

GMRSD30 
GMRStaOAA 
09/26/2007 

enelvte-type: casLm ' report_resuit_unlt 
Metals 7429^51 Aluminum mg/kg 5680 12500 2330 2300 2690 4170 5230 22200 2460 3540 4020 3090 2790 3510 3920 10800 6850 2900 11600 3280 5570 10500 
Metals 7440r36-0 Aiitlmonv mo/kg &3U 7.9U 7.1U 6.9U 7.3 U 7,9 U 9.4 U 12 U 7.2 U 8.2 U 9,1 U 6:9 U 7.1 U 8.2 U 7.1 U 14.7 0 9.2 0 8:60 39,4 0 830 &8 0 83 0 

Arsenic mo/ko 2.9 9,1 1.7 2.1 3,1 3.5 3.2 15.4 1.3 1.4 0+ 2,20+ 2:40+ 2.20+ 2.20+ 4.10+ 4:50+ 80+ 2.50+ 6.60+ 3.10+ 3.7 8:50+ 
iMetals . l7A40^39-3ilBarlum 1 mg/kg 99;l.J 93.10 13.90 190 21.20 44.80 70.7 0 4460 13.5 0 570 66:90 20.20 25.10 43.10 49.3 0 140 0 94.60 36,60 2120 49:40 56.20 1420 
iMetals Beryllium mg/kg 0.69 U 0.66:U 0.S9U 0,57U 0:61 U 0.66 U 0.78 U lU 0.6 U 0.68 U o.7eu 0:58 U 0.59U 0.69U 0.76 1.4 0,89 0.72 0 3.30 0.690 0:730 0,74 
IMetals l744(M3-9iCadmlum 1 mg/kg. 0.76 0.66iU O.S9;U 0.57 U 0,61 U 0.66U 0.78 U 4.9 0.6 U 0,68 U 0.76:U 0:58 U 0:5911 0.69 U 0.59U 1.2 0 0,77 0 0:72 0 3.3 0 0.6910 0.73 0 1.7 

iGsldum 1 mg/kg: 83200 88000 90900 90600 112000 86700 46400 182000 76400 91700 151000 124000 92600 II I ^11! —II WFrTTrr.Mi.7:U.-.^ 
IMetals l7AA(HI7-3lChn)mium (totan 1 mg/ko^ 34.80 26.80 7.10 5.30 6.10 sJo 12.10 2240 5.90 80 8.4 0 4.30 6.60 7.50 8:90 15,30 17,40 7.90 250 90 12.60 74.40 

Cobalt mo/ka 6.9 U 10.6 5.9U 5.7 U 6.1 U 6.6 U 7:8 U 11.9 6U 6.8 U 7.6 U 5.8U 5.9U 6,9:U 5.9 U 12.30 7.7 0 730 32,80 6.9 0 7.3 0 6.80 
Metals 7440-50-0 Cooper mg/kg 21.9 38.5 6.9 4.6 6.1 11.1 21.8 275 4,8 13.50+ 11.40+ 6.80+ 6.10+ 9.20+ 4:70+ 21.20+ 1160+ 8.5 0+ 33.10+ 10.70+ 14.9 88,90+ 
Metals 57-12-5 Cyanide ma/ka 8.86 1.36 U 1.25 U 1.15 U 1.22 U 1.34 U 1.61 U 2U 1.19 U 1.48 0 
Metals 7439«-6 Iron mg/kg 12700 31200 13400 7000 7870 10800 12700 57700 7980 6910 7980 10000 7620 6920 17100 14800 37900 8660 20500 11700 13800 28900 
Metals 7439«-l Lead mg/kg 224 18:9 4.2 4:6 5.4 9.1 15.1 224 3:8 83 10.3 3.3 4.9 7 6,2 18 2980 8.1 42.5 9.8 12,6 58.7 

Magnesium mg/kg 
IMetals 17439-96-5 iMahoanese 1 mo/ko 2850 5640 2170 3790 2890 4810 2790 4880 2590 228 258 333 238 218 449 733 544 223 721 307 2950 231 

Mercury mg/kg 0:06 0:05 0:04U 0.04 U 0.04 U 0.04 U 0.05 U 0.63 0.04 U 0.05 U 0.05 U 0,04<U 0.04U 0.05 U 0.04 U 0.08 0 0.17 0.050 0.23 0 0,04 0 0,05 0 038 
IMetals l744(H>2-0lNid(el 1 mg/kg 10.9 27.9 6,3 4.6 U 4.9 U 9.2 9,9 73.7 5 6.9 8.2 5.1 5.4 6.6 6.2 11.8 22.8 7.1 26.2 0 7.4 9.7 29.7 
IMetals 1 iPotasslum 1 iiig/ka 933 2370 373 512 635 663 904 2580 361 739 895 332 562 668 482 1680 876 597 2740 795 1030 1660 
IMetals I77B2-49-2 (Selenium 1 mo/kg 1.4 U 1.3U 1.2 U 1.1 U 1,2 U 1.3 U 1.6 U 2U 1.2 U 1,5 1.5 U 1.4 1.2 U 1.4 U 1.2 0 3 2.8 1.4 0 6.60 1.4 0 1,5 0 2,3 

iSllver 1 mg/kg 1.4 U 1.3iU 1.2 U I.IU 1.2 U 1.3 U 1.6 U 2U 1.2 U 1.4 U 1.5 U 1.2 U 13 U 1.4 U 13 0 2.5 0 1.50 1.4 0 6.6 0 1.4 0 1.50 1.4 0 
IMetals 17440-23^5 ISodlum 1 mg/kg 185 166 156 135 143 166 163 184 181 203 226 223 195 194 274 685 479 182 810 250 191 219 

Tballium mg/kg 6.9 U 6.6U 5.9iU 5,7 U 6.1 U 6.6 U 7.8 U lOU 6U 1.4 U 1.5 U 3.5 1.9 1.4 U 3.9 3.3 2 . 1.4 0 6,6 0 1.4 7.3 0 1.40 
Melals 7440O2-2 Vanadium mg/ko 15.1 26.6 12.9 9,5 10,8 10.3 15.5 44.1 8,3 11.1 9,5 14.5 9.4 9.8 9.3 16.3 11,2 9.6 32,8 0 10:9 16.9 25.9 
Metals 7440Ofr6 Zinc mg/kg 151J 70.20 19.4 0 15,50 19.50 39.80 59.30 6860 16,80 38.30 41.60 15.60 19.60 35:40 21.90 72.20 107 0 29.10 1450 32.60 59.60 422 0 

. • 
Total Organic Carbon rng/kg 9140 J 3590 0 1470 0 242000 278000 98200 189000 305000 98000 11700 0 8550 10100 16400 1720 25500 13500 10800 42900 12600 19200 0 19600 w Total Solids Deroent 72 73,5 80.1 86.7 82 74.9 62.1 50.1 83.8 71.9 63,8 84:9 84.5 72.2 84.9 40.4 63 69.5 14,8 72.1 67.4 70.7 

Antimony and silver were never detected. 
J Estimated value 
R Rejected 
U Compound vyas analyzed but not detected Pagelof2 



Appendix A Surfldal Sediment Analyticai Data - Metais, HOC, and Solids 
AK Steel former ARMCO Hamilton Plant 
NewMlafni; BuderOxinty; Ohio 

sys_iocLCOde: 
sys^mple^code; 

samDle_date: 

6HRSD31 
GMRSD31AA 
09/26/2007 

GMRSD31 
GMRSD31AB 
09/26/2007 

GMRSD32 
GMRS032AA 
09/26/2007 

GMRSD33 
GMRSD33AA 
09/26/2007 

GMRSD34 
GMRSD34AA 
09/26/2007 

GMRSD4 
GMRSP4AA. 
11/09/20051 

GtdRSOS 
GMRSD5AA 
11/09/2005. 

GMRSD6 
GMRSD6AA 
11/09/2005 

GMRSD7 
GMRSD7AA 
11/09/2005 

GMRSD8 
GMRS06AA: 
11/08/2005 

GMRS09 
GMRSD9AA 
11/10/2005 

cas_m dreimcaLname reDort_tcsult_iinlt 
Medals 7429r9(>'5: Aluminum - mg/ka. 3700 3680 11900 1530 5830 5870 9600 6240 11100 2700 18100 
ilrii iilr" rIGBIS. mo/kq 7U 7U 7.4 U 7U 7.9 U 9.6 U 8.4 U 8.4 U 9.3 U 83 U 10:1 U 
Metals Arsenic mo/kn 33+ 6.73+ 4.4 3+ 2.13+ 3:73+ 4.3 4.6 2.5 5.8 13 10.6 
Metals 7440^39-31 Barium nia/ka 56.5 3 39.83 167 17.93 92.33 73.7 3 5233 77.4 3 1123 26:63 1493 
Metals Beryllium nig/ka 31 0.63 3 0.58 U 0.66U 0.81 U 0.7 U 0.7 U 0.78 U 0.69 U 034 U 
Metals 744(M3-9 Cadmium md/KQ 0.58 U 0.58 U 0.61 U 0:58 U 0.66 U 0.81 U 1.8 1.2 0.78 U 0:69 U 1:13+ 
Metals Cakhim ma/ka 190000 167000 i 149000 93400 95800 111000 95100 93600 63100 
Metals tiio/ka 6.53 73 123 5.23 12.73 14.93 37.83 21.63. i9J3 6:73 63.33 
Metals Cobalt ma/kg 5.8;u 5.8 U 6.1 U 5.8 U 6.6:U 8.1 U 7U 7U 73 U 6.9,U 9.2 
Metals 7440-504 Copper rno/kg 6.53+ 7.4 3+ 9.53+ 33+ 18.23+ 17.6 163 24.7 26.2 7 66.2 
Metals 57-12-5 Cyanide mo/kn 1.68 U 1.39 U 139 U 1:6 U 1.38U 1.77U 
Metals 7439494 Iron mo/ka 8760 9770 7530 5210 11000 17600 23700 14100 22700 6800 34700 
neiaB 743942-1 Lead ma/ka 9.1 8:5 8.3 3 14 18.3 372 31.3 22:7 5.8 54.2 

Maonesium mo/ko 
Manoanese mo/ka 411 391 2370 184 327 3263 3493 3013 5023 1913 4343 

iMetals i7439^4lMercurv 1 ma/ka 0:04 o:o4 0.04 U 0.04 U 0.04 U 0^06 U 0.12 . 0.19 0.05 0.04U o:i6 
Nickel mo/ko 5:9 7.4 4.9 U 4.7 U 11.4 10;9 19.9 12.5 16.8 5.7 31.5 
Potassium mo/ka 496 597 2250 304 1250 1050 1020 881 1860 552 2820 
Selenium mo/ko 1.2 U 1.3 1.6 1.2 U 1.5 1.7 1.4 U 1.8 1.6 U 1.4 U 1.7 
Silver mofto 1.2 U 1.2 U 1.2 U 1.2 U 1.3 U 1.6U 1.4 U 1.4U 1.6U 1.4 U 1.7 U 

Metals 7440-23-5 ISodlum riia/ko 247 269 849 175 239 207 318 221 199 167 179 
Metals 7440-284 hhallium nid/ka 3 3.2 7:8 2 1.5 8.1 U 7U 7U 73U 6:9U 8:4 U 

vanadium mo/ko 7.6 8.8 7.3 6.1 12.8 17.3 17.9 143 25.4 8.3 39.4 
Metals 7440464 Zinc nia/ko 24.4 3 26.33 233 11.43 65.13 613 6813 1073 96.83 25.33 2103 

Total CrOanic Carbon mo/ko 10300 0 5810 4620 32900 
Total Solids percent 84.8 85.5 81.5 82.6 74.7 159.6 171.7 171.8 162.6 172.3 156.6 

Antimony and silver were never detieded. 
J Estimated value 
R Relected 
U Compound was analyied but not detected Page2of2 
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Appendix A Surficlei Sediment Analytical Data - PCBs 
AK Steel Former ARMCO Hamilton Plant 
New Miami, Butler County, Ohio 

1 1 UDSbcan ofSHelnl BMR 
sys-

sysjam 
nn 

IbCLOode: 
ple_tode: 
iole_d«B: 

GMRSD15 
GMRSDlSMk 
11/1W2005 

GMRSD19 
GMRSDigiaA' 
11/11/2005 

CMRS026 
GHRSD2aMt 
09/260007 

GMRS029 
GMRSD29M 
0906/2007 

GMRSD30 
GMRSO30M 
09/26/2007 

GMRSD33 
GMRSD33M 
09/26/2007 

GMRSoae 
GHRSD34M 
09O6OW7 

analyteLt 
ype cae_m chemkaLnsme 

reportjc 
sultjinlt 

41 U 66 U 220 U 46U 47 U 400 440 
84U 130 U 450 U 93 U 95 U 810 900 

PCBs Arodor 1232 uo/ka 41 U 66U 220 U 46U 47 0 40 0 440 
PCBs 53469-21-9 Arocli9rl242 iia/ka 41 U 66 U 220 U 46U 47 0 400 440 
PCBs 12672^29^ Arodor 1248 uo/ka 230 66U 250 91 94 62 67 
PCBS UQ/kO 41 U 66U 220 U 64 97 27J 74 
pqBs 11096-82-SlAroctor 1260 uo/ko 41 U 66U 220 U 46 U 47 0 400 440 1 
PCBs I

 
§ i
 

II O
 

uo/ka 230 0 250 155 191 89 141 
PCBs iTotal PCB5.(ND»=DL) I uO/ka 353 264 910 247 285 169 229 

1 MiaoBiitlDSIl telnGMR 1 
sys-

sysjnm 
nm 

loQjmde: 
ple-oode: 
ate-dste: 

GMRSDl 
GMRSDIM 
iimaoos 

GMRSDM 
GMRSDliM 
11/10/2005 

GMRSD2 
GMIISD2AA 
unanoK 

GMRSD20 
GMRStnOM 
09/250007 

GMRSD20dup 
IGMRSD2IMB 
0905/2007 

GMRSD21 
GMItSD21AA 
0905/2007 

GMRSD22 
GMRSD22M 
09050007 

GMRSD24 
GM1iSD24AA 
09/250007 

GMRSD25 
GMRSD25AA 
09/26/2007 

GMRSD26 
GMRSDL 
mnbhsxs? 

GMRS027 
GHRSD27/M 
09/26/2007 

GMRS03 
GMRSD3AA 
11/090005 

GMRSD31 
GMRSD31AA 
09Q6/2007 

GMRSISldup 
GMRS031AB 
09/260007 

GMRSD32 
GMRSD32AA 
0906/2007 

GMRS04 
GMRSMM 
iimnaa 

GMRS05 
GMRSD5AA 
11/090005 

GMIIS06 
GMRSD6AA 
11/090005 

GMRSD7 
GMRSD7AA 
11/09/2005 

GMRSPO 
GMRSD6AA 
11/08/2005 

GMRSD9 
GMRSDSM 
11/10/2005 

GMRSD16 
GMRSD16M 
11/11/2005 

GMRSD17 
GMRSD17AA 
11/11/2005 

GMRSDM 
GMRSDIOM 
iminsxa 

analytELt 
ype ca&jn diemkaLjaffle 

lepofOc 
sulLune 

PCBS 12674-11-2 Arodor 1016 46U 45 U 39 U 46 U 520 390 390 39 0 820 52 0 47 0 49 0 39 0 39 0 400 55 0 460 230 0 53 0 460 580 380 440 53 0 
93 U 91 U 80U 93 U 110 0 . 790 79 0 790 170 0 110 0 960 990 790 78 0 820 110 0 93 0 470 0 110 0 93 0 1200 77 0 890 110 0 

PCBs 11141-16-SlAreddr 1232 uo/imi 46U 45 U 39 U 46U 52 0 390 390 39 0 820 52 0 470 490 39 0 39 0 400 55 0 46 0 230 0 53 0 460 580 38 0 440 53 0 
PCBs 53469-21-9 Arodor 1242 46U 45 U 39U 46U 52 0 39 0 390 390 820 520 470 490 270 J 180 J 400 55 0 460 230 0 530 460 58 0 38 0 440 53 0 
PCBs 12672-29-1 Arodor 1248 290 45 U 95 67 80 26 J 43 77 130 170 130 220 39 0 39 0 90 240 440 1300 140 280 86 38 0 130 240 
PCBs An)rlorl254 uo/ka 260 45 U 39U 583 76 27 J 34J 55 120 J 110 81J 49 0 110 79 57 55 0 46 0 230 0 53 0 460 580 38 0 440 53 0 
PCBs 11096-82-S lio/ka 56 45 U 39U 46U 520 390 390 390 820 57 0 470 49 0 390 390 400 55 0 25 J 940 53 0 460 36 J 38 0 440 53 0 1 ^ 1 
PCBs Total PCBs fNDFO) uH/kg 606 0 95 125 156 53 77 132 250 280 211 220 380 259 147 240 465 2240 140 280 10005 0 130 240 
PCBs Total PCBS fND^DL) io/ka 652 180 212 217 260 131 155 210 414 384 305 367 458 337 227 405 557 2700 299 418 10005 152 262 399 

•ys. 
fiHLSani 

on 

kiC.oode: 
piejoade: 
ntudkte: 

GHRSD23 
GMRSD23M 
omsnoat 

analyle.t 
ype CBlLm • chemlcsLiiame 

lepotjc 
wR.unlt 

46 0 
IPCBS- 11104-28-2lAiodor 122Tlua/ka 1 93 0 1 

460 
PCBs 53469-21r9 Arodor 1242 46 0 
PCBS 12672-294 ArKlorl248 uo/ka i 54 
PCBs 11097-69-1 Arodorl2S4 uo/ka: 460 
PCBs 1109642-5 Arodor 1260 uo/ko 460 

PCSs Total;PCBsrND=0) uo/ko 54 
PCBS Total PCBs rNDFDL) ug/kg 192 

(ND - 0} - Non-deteds not mduded h sum for 
(ND » PL) - IHill detection limit value used as 

Arodois 1016,1221, and 1232 vwre nelcr detected and vwre not IndUded h tlie Total PCS calculation. 
J Estimated value 
R Rejected 
U Compound «W5 analyzed tmt hot detected Page loft 



Appendix A &tfkjal Sediment Analytical Data - PAMs 
Ak Steel Former ARMCO HamlltdniPlant 
New Miami, Butter County, Ohio 

sysJocLcode: GMRSOl GMRS014 GMRSD15 GMRSD16 GMR5D16 GMBSD17 GMRSD18 GMRS019 GMRS02 GMRS020 GMRSD20 6MRS021 GMRSD22 GMRS023 GMRS024 ^RSD25 GMRS026 GMRS027 GMRSD28 GMRSD29 
sys_satnple_code: GMRSDIAA GMRSD14AA GMRS015AA GMRSD16AA GMRS016AB GMRSD17AA GMRSDieAA GMRSD19AA GMRS02AA GMRSD20AA GMRSi>20AB GMRSD21AA GMRSD22AA GMRSD23AA GMRSD24AA GMRSP25AA GMRSD26AA GMRSD27AA GMRSD28AA GMRSD29AA 

samole date: 11/08/2005 11/10/2005 11/10/2005 1 11/11/2005 11/11/2005 11/11/2005 11/11/2005 11/11/2005 11/09/2005 09/25/2007 09/25/2007 09/25/2007 09/25/2007 09/25/2007 09/25/2007 09/26/2007 09/26/2007 09/26/2007 09/26/200/ 09/26/200/ 
analyteLlype cas_m< chemlcaLnaine teporLresulLunll 

PAHs 12M2-7 ua/ko . 883 3303 14 3 39U3 233 180 U3 1403 530 3 38U3 . 1400 U 1000 U 573 390U 1400 U. 673 1803 2403 483 4500 U 3903 
PAHs 129^0 Pvrene ug/kg 4603 9803 843 77 3 963 3603 11003 25003 663 2903 5703 2903 3603 1503 4903 1400 1200 .. 3103 6503 2100 
PAHs 191-24-2 Benzo(g.hinpenrlene ug/kg 180 U1 2303 203 393 483 1703 4603 6203 38 lU 130 3r 2003 1103 1103; 863 2403 . 6403 600 1303 4403 580 
PAHs Indenofl.2.3-cdloyrNe ug/kg 1503 2203 183 343 423 1503 4003 5803 38 U3 1203 1703 1003 843 763 2103 5703 570 1203 3903 500 
PAHs 1 BenzotbWuoranthene lig/kq 3103 4803 333 623 773 2503 7703 12003 38 U3 1903 2803 1603 110 3 , 110 3 2903 8003 960 1803 6003 800 
PAHs FUmanthene.' ug/kg 6203 13003 963 993 1203 4303 14003 25003 693. 4103 800 3 420 2403- ; 2103' 5203 1800 1800 4603 9503 3100 
PAHs 
DAUc 

Behzotklfluoranthene ug/kg 
iwiyktft 

1103 
Iflfl 111 

1603 
m 1 

113 
IC 111 

193 
oo 1 11 

523 
At\ 111 

1903 
.ion 111 

5603 
cmj'ii 

6803 
i^on 111 

38 U3 
M 111 

1603 
lA/Wl 11 

2103 
innn ii 

1703 1103 1103 2903 
QC 1 

7803 890 
OOA 1 

1703 
AVf\ 11 

4903 
Acnn 11 

730 
'A£i\ 11 rWIS 

PAHs Chtysene 
"SIW 
uQ/kg 

lOU UJ 

2703 
#o.J 

4403 
Ad UJ 

47 3 
JV.UJ 

483 
W UJ 
623 

loU UJ 

2303 
dlU UJ 

6603 
IAW UJ 

17003 
JO UJ 
153 

14QU.U 
2103 

lUQD U . 

3103 
syO U 

210 3 
36J 
1603 

l^UU u 
1203 

od J 

3003 
12U J 
880 

AAU J 

960 2203 
4500 U 
5503 

WIU u 

1100 
PAHs Bienzbtalpvrene ug/kg 3103 4603 42 3 673 773 2803 8503 16003 363 1903 240:3 1903 1703 1103 3203 850 1000 1803 5003 820 
PAHs Dlbienzfa.hlaiithiacene ug/kg 180 lU 663 25U 39U 123 180 U 510U 1200U 38!U 1400U lOOOU 323 223 1400U 683 1603 1803 323 4500 U 1603 
PAHs 56-55-3- Benzofalanthracene ug/kg 2303 5103 253 343 453 1603 5203 9103 19'U3 1703 2403 2103 1403 763 2903 7603 920 1703 3703 870 
PAHs Acenaphttrene ug/kg 180 U 170U 25U 39.U 40U 180U 510 U 1200 U 38:U 1400U lOOO U - 390U 390U 1400U 263 820 U 1203 470 U 4S00U 1403 
PAHs ITlCn0iiuii«iic-. ug/kg n':T!TJTi*rr!llT™i 473 39'UB 503 2103 5603 11003 423 . 2503 3203 1903 363 75 3 1603 6803 600 2003 3103 2800 
PAHs Fluorene ug/kg 180 U3 793 7.73 39 U3 193 180 lU 510 U3 3303 38 U3 1400 U lOOO'U 390U 390U 140DU 390U 820 U 823 470 U 4500 U 2103 
PAHS 91-2(F3 Naphthalene ug/kg 180U3 170 U3 25 U3 39 U3 40U3 180 Ul 510 U3 1200 lU 38 U3 1400U lOOOU 390;U 390U 1400U 703 523 760 470 U 4500 U 713 

PAHs Total PAHs mD>0) ug/kg 2548 6033 4447 479 723 2430 7420 14250 228 2120 3340 2139 1578 1123 3426 9672 11102 2220 5250 14371 
PAHs Total PAHs (ND^DLf ug/kg 3808 6373 544.7 752 843 3510 9970 19050 627 10520 9340 3699 3138 9523 3816 11312 11102 4100 32250 14831 

(ND = 0} - Non-deteds not biduded In sumifor Total PAHs. 
(ND B DL) - Full detection limit value used as surrogate for non-detect 
compounds In surh for Total PAHs. 

# 
3 EsUmstedvalue 
R Refected 
U Compound was analyxed but not detected Pagelof2 



Appendix A Siiilidai Sediment Analytical Data - PAHs 
AK Steel Fdmier ARMCO Hamilton Plant 
New Miami, Butler county, Otiio 

sys_lo^a)de: GMRSD3 GMRSP30 GMRS031 GMRSD31 6MRS032 GMBSD33 GMRSP34 GMRSD4 GMRS05 GMRSD6 GMRS07 GMRSD8 GMRSD9 
sysjsaifiple^code: GMRSD3AA GMRSD30AA GMRSD31AA GMRS031AB 'GMRSD32AA GMRSD33AA GMRSD34AA GMRSP4AA GMRSD5AA GMRSD6AA GMRS07AA GMRS08AA. GMRSD9AA 

samole.date: :11/09/2005 09/26/2007 09/26/2007 09/26/2007 09/26/2007 09/26/2007 09/26/2007 li/09/2005 11/09/2005 llA)9/2005 11/09/2005 11/08/2005 11/10/2005 
8nB|yte_l¥pe cas_m chemlcaLnaine 

PAHs 120-12-7 AnuirBOaic iig/lia 67J 773 5800 5100 663 400.U 880 U 1303 193 130000 4303 403 3003 
PAHs Pyrene ug/kg 710 J 4103 19000 17000 3003 400U 2703 9003 2003 380000 21003 2303 13003 
PAHs 191-24-2 BenzofahJlpefylene ufl/ka 3001 1503 6400 6400 1403 400U 1803 3503 1103 110000 7603 733 6203 
PAHS 193-39-5 ug/ia 2503 1303 5500 . 5500 1303 400 U 1603 3003 963 92000, 7003 653 5303 
PAHs 205«-2 BenzbfbHluoranthehe . uaflm 4303 2703 7500 7400 2003 400U 2303 6203 1403 13003 1303 11003 
PAHs fluorantliene ug/kg 8303 500 24000 23000 410 323 3603 12003 2403 430000 27003 2803 16003 
PAHs 207-08-9 iBenzbfkWuoraniliene ug/kg 3303 2503 7500 7500 1803 . 400U 1903 3903 1203 130000 560 45:3 4603 
DAUe rrin®. 20er9&8 lAoenaohthvlene ug/kg 423 483 2000 2000 693 400IJ 880 U 593 45 U3 74000 2103 66iU3 1203 

Ghivsene ug/kg 4203 4003 8400 7800 2203 17 3 2103 5003 1403 1203 8903 
PAHs 50-32-8 Oenzofatoyrene ug/kg 4003 2103 10000 10000 2103 400 U 1903 490:3 1303 170000 11003 1403 8503 
PAHs 
DAU» • 

53^70'3 Dlt)enzfa.hlanthtaoene ug/kg 563 
lAA 1 

463 16003 
tnnn 

16003 
ocAn 

483 400U 
111 

593 883 163 2003 66U 1503 
TAA 1 PAns 

PAHs 
1 d • M 

A *- MA AuciMiJfiinBne 
ug/kg 
ug/kg 140 U 

220 J 
470:U 

97UQ 
3300 

9DOD 
5300 

200 J 
400 U 

400 U. 
400 U 

140 J 
880U 

440.J. . 
713 

100 J 
45 U 

1200 3 
693 

1203 
66U 

7903 , 
1603 

PAHs Phenanthiene ug/kg 320 38 2203 17000 16000 1903 400U 1203 4903 1003 1380000 1203 890 38 
PAHs 86-73-7 Fluoiene ug/kg 14010 470U 3500 4100 400 U 400U 880U 623 45113 853 193 1503 
PAHs 91-20-3 NaotrthaJene uo/kd 140 U3 470 U 8803 5103 423 400 U 880U 150 U3 45 U3 200 U3 66113 953 

1 1 
PAHs Total PAHs fND^O) ug/kg 4495 2931 132080 128810 2405 49 2109 6090 1411 1382 10005 
PAHs Total PAHS fND=DU uQ/in 4915 4341 132080 128810 3205 5649 6509 6240 1591 1646 10005 

(ND ̂  0) - Non-deteds not included hi sum for Total PAHs. 
(ND = DL) - Full detection Hmit value used as sunogate for non-detect 
compounds in sum for Total PAHs. 

3 Estimated value 
R Rejected 
U Compound was analyzed iHit not detected Page2af2 



Appendix A SurficiallSedlment Analytical Data:- SEM and AVS> TOC, and Solids 
AK Steel Fonner ARMCOHamllton Plant 
New Mlaml> Butler Qxinty, Ohio 

sysJocLOdde: 
sysjample_cade: 

sainDle_date: 

GMRSDt? 
GMRSbl7M^ 

11/11/2065 

GMRSD20 
GMRSDTOAA: 
09/250007 

GHRSD20 
.GNRSD20AB 
09/25/2007 

GMRS021 
GMRSD21AA 
O9/250O07 

; GMRSP22 
;GMRS[)22AA 
09050007 

GMRSi^ 
GMRSD23AA 
09/25/2007 

GMRS024 
GMRSD24AA 
09050007 

GMRSD25 
GMRSD2SAA 
09/26/2007 

6MRSD26 
GMRS02eAA 
09/26/2007 

. GMRSD27 

.GMRSD27AA 
09/26/2007 

GMRSD28 
GMRSD28AA 
09/260007 

GMRSD29 
GMRSD29AA 
09/26/2007 

GMRSD3 
GMRSD3AASEM 

llAI9/20b5 

; GMRSD30 
GMIISb3(MA 
K/26IX07 

GMRSD31 
GMRSD31AA 
09/26/2007 

GMRSD31 
6HRSD31AB 
09/26^007 

GMRSD32 
:GMRSD32AA: 
09/26/2007: 

GMRSD33' 
.GMRS033AA 
09/26/2m7 

GMRSD34 
GMRSD34AA 
09/26/2007 

GHRSD5 
GMRSD5AASEM 

11/09/2005 

GMRSDB 
<GMRSD8AASm 
: 11/08/2005 

1 casjn' chemicaLnaine ienoitJe5iilt_unlt 
lAVSSEM ISOlflDE-AV Sulfide, add-volatlle umoles/o 1.27U 2:12 2.07 1.03 0.12U 1 1.89 U 0.732 1:82 3.06 1.72 10.6 0.143 2.39 0.143 U 2.1 2.58 2.16 0.121 U Oil36iU 6196 6:61 

: IE k t • Cadmium umdes/p . 0.00116 0:000978> 0.0005433 0:000525 U1 0.0008013- 0.000632 U 0.000578 113 0:000578 U1 o:ooi42> 0:00694 > 0.0008013- 0.000534.11] 0.00056:m 0.000525 U3 0:000596 0] 0:000712 3v 
Copper limoles/g 0.115 0i085J OJOTJ 0.02523 0i0134:3. 0.07713 0.06923 ojiJI 0:02833 0.108 0.513 0.0315 3 0.01573' 0.252 0:0582 
Lead umoles/a 0.0536 ̂  0i028J 0i(M05J 0.007723 0.01063 0.02173 ' 

1 0.1323 0:01213 0.03383- 0.1113 0.01253 0.00823: 0:01213 0.097 3-- 0.02223-
Nickel umoles/Q 0.0511^ 0iM09 0.016 0.0145 5;^? 0:0141 0.0221 0:0221 010256 0.143 0:0148 0.0579 > 01121 0.0187 0.0121 teom 0Si34 0.0221 0.09883- 0:04263-
Zbic iimoles/o Oi2573 0.3173 0.4283 0.193 IO!OK3 I 0.2663 0.5253 0.2053 i 0.2693 1 0.1413 1.443 0:1073 0.3673 2.623 0.1823 0.08873 kll63 • 0.06273 0.1383 1.4 3- 0.2163 

1 ITW+M) ITotalOfoanlc carbon mo/ka 11700 ;|85S0 10100 16400 1720 1 25500 113500 IIO8OO 42900 12600 0119600 110300 15810 14620 132900 1 
I- • • 1 iTolalSollds 1 percent 78.9 71.9 63.8 184.9 84:5 72.2 84:9 1 40.4 163 169.5 1418 72.1 67.4 I7O.7 184.8 85.5 181.5 182.6 174.7 169.4 76.9 

J Estimaledvalue 
R R^ledBd 
U Qmipound was analyzed but not detected Page 1 or 1 
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APPENDIX B 
FISH AND BENTHIC SURVEY OF THE GREAT MIAMI RIVER, 2008 



Kemnon 
ENVIRONMENTAL SERVICES 

156 Stariite Drive • Marietta. OH 45750 • TEL (740) 373^308 • FAX (740) 376-2536 • http://www.kemron.com 

May 30, 2008 

Mr. Pablo Valentin 
Remedial ProjeGt Manager 
US EPA. Region 5 
Superfund Division. RRB1/RRS3 
77 West Jackson Blvd. 
Chicago. iL 60604 

RE: Revised Biocriteria Study and Responses to Ohio EPA Comments, Former 
ARMCO Hamiiton Piant, New Miami, Ohio 

Dear Mr. Valentin: 

On behalf of AK Steel Corporation, KEMRON Environmental Services, inc., (KEMRON) 
is pleased to provide the enclosed responses to the May 15, 2008 Ohio EPA comments 
and revisions to the report entitled Fish and Benthic Survey of the Great Miami River, 
2007. The enclosed May 2008, Revision 1.0 version of the report has been edKed to 
address Ohio EPA's comments. The data contained in the enclosed report was 
collected and evaluated by EA Engineering, Science, and Technology, Inc. 

We trust that the enclosed responses to comments and revised report adequately 
address the Ohio EPA comments, and look forward to receipt of US EPA and Ohio EPA 
written concurrence with the revised report. 

Please feel free to contact me at (740) 373-1266 or at mrDchotte@kemrDn.com if you 
have any questions. 

Sincerely. 
KEMRON Environmental Services, inc. 

Mary Lou Rochotte 
Senior Project Manager 

Enclosures 

Protecting Our Environmental Future 



Mr. Pablo Valentin 
May 02,2008 
Page 2 

GC w/enclosure: Dave Miracie, AK Steel Corporation 
NIta Nordstrom, OEPA, DERR, SWDO 
Brian Tucker, OEPA, CO, Remedial Response Section 
David Altfater, OEPA, DSW, Ecological Assessment Section 
Amber Bixler, Tetra Tech EMI 
Wendy Coates, AK Steel Asset Management 



RESPONSES TO OfflO EPA MAY 15,2008 COMMENTS ON 
AK STEEL FISH AND BENTHIC SURVEY OF THE GREAT MIAMI RIVER (OMR), 

MAY 2008 

AK Steel Coiporation (AK Steel) and its oversight contractor for the Former ARMCO Hamilton, 
Ohio plant, KEMRON Environmental Services, Inc. (KEMRON), submitted the Fish and Benthic 
Survey of the Great Miami River, 2007 to Ohio EPA and US EPA on May 02, 2008. AK Steel 
imd KEMRON received Ohio EPA's comments on the rq>ort via email on May IS, 2008. 
Comments fix)m Ohio EPA were prepared by Mr. David Altfater, Ohio EPA, Division of Surface 
Water, Ecological Assessment Section. Mr. Altfater's comments were forwarded by Ms. Nita 
Nordstrom, Ohio EPA, DERR Site Coordinator. 

KEMRON and its subcontractor, EA Engineering, Science, wd Technology, Inc., have prepared 
the following responses to comments and the attached revised report on behdf of AK Steel. 

Comment #1-1 concur with the findings in the executive summary and conclusion sections that 
the former ARMCO Hamilton plant does not adversely affect the biological communities in 
adjacent and downstream portions of the Great Miami River. 

Response - No change in the report necessary. 

Comment #2- Table 12 needs to be added to the final version of the report. 

Response - Table 12 has been added to the report. 

Comment #3 • Section 2.3, page 6: A statement is made that "In Ohio, attainment of the benthic 
community can only be determined by calculating the ICl. " This is typically the case; however, 
decisions about full, partial, or non attainment have been made by Ohio EPA based on an 
evaluation of qualitative data (narrative evaluations) using best professional judgment. 

Response - We concur that attainment of the benthic community is typically determined using 
the ICI but acknowledge that Ohio EPA occasionally uses best professional judgment. The text of 
the report has been edited accordingly. 

Comment #4 - Section 3.3, page 12:1 do not agree with the predomirmnt substrate types noted 
for site GMRF27.1 would agree that artificial substrates and silt were common along the river 
margins (and silt/sand was common along one area offish sampling on the river left at woody 
structure). However, cobble and gravel were predominant further out from the river margins 
where fish sampling occurred. The low substrate score was a large factor in the lower QHEI 
score. 

Response - Mr. Altfater states that artificial and silt substrates were common along the river 
margins. Mr. Altfater further states, "cobble and gravel wm predominant further out from the 
river margins where fish sampling occurred". EA and AK Steel agree that cobble and gravel 
were predomirumt further from shore, but the majority of electrofisbing sampling took place near 
shore along the right and left descending banks at GMRF27. Based on our observations, silt was 
predominant along the left descending bank and artificial along the right. However, we 
acknowledge and have documented that gravel/cobble were also cormnon, particularly along fre 
right descending bank. It is quite possible that the artificial substrate, which is visible dong much 
of the right descending bank, was overestimated (i.e., functionally limited and did not extend as 



far into the channel as originally thought). As such, we accept that gravel can be considered a 
predominant type but contend that silt is also a predominant substrate type at GMRF27. The text 
and tables have been edited accordingly. 

Comment # 5 - The discussion of sample results for benthic sample GMRSD21 throughout the 
report are appropriate. However, based on the severe flow restrictions at this sample location, 
the results should not be included in the attainment determination: in Table 12. Additionally, the 
summarized attainment box at the bottom of Table 12 (noted as adjacent and downstream mean) 
should be eliminated. Attainment status is based on a site by site evaluation, not the. mean of the 
sites. 

Response - We agree with Mr. Alt&ter that the confounding influence of slow current velocity at 
GMRSD21 likely diminishes the value of the benthic data from that location. Therefore, we have 
edited Table 12 and the rqwrt text to reflect the exclusion of GMRSD21 from the attainment 
evaluation. Furthermore, although we have retained the bottom row of Table 12 (Adjacent & 
Downstream Mean), we aclmowledge that, as per Ohio EPA, attainment is based on a site-by^site 
evaluation. Therefore, we have removed the reference to attaiinment associated with these mean 
values in Table 12. 
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EXECUTIVE SUMMARY 

During September and October 2007, fish and macroinvertebrate communities were sampled at 
multiple locations in the Great Miami River using standard Ohio Environmental Protection 
Agency (Ohio EPA) sampling protocols and according to procedures outlined in the Ohio EPA 
approved "Ecological Risk Assessment Supplemental Work Plan for the Former ARMCO 
Hamilton Plant Site" (ENSR 2007). 

The former ARMCO Hamilton plant (site), located in Hamilton, Butler Covmty, Ohio, was 
operated as a steel mill. Operations ceased in 1982, and most of the on-site buildings were 
demolished by 1989. Ownership of the site has since transferred to AK Steel Corporation, who 
is. conducting a remedial investigation in conformance to the National Oil and Hazardous 
Substances Pollution Contingency Plan (NCP) and Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA). 

The Ecological Risk Assessment Supplemental Work Plan was developed and implemented to 
provide additional data for incorporation into a Baseline Ecological Risk Assessment of the site 
under CERCLA and the NCP. The data were collected to assess the integrity and well being of 
the fish and invertebrate community within the Great Miami River upstre^, adjacent to and 
downstream of the site. A healthy aquatic community reflected by the data would indicate that 
the site is not having a negative impact upon the river that would merit an ecologically based 
CERCLA response action. 

In conformance with the approved plan, one fish and three macroinvertebrate locations were 
situated upstream of the site with four fish and eight macroinvertebrate locations adjacent to or 
downstream of the site. Three biological indices were calculated to evaluate the fish and benthic 
communities; Index of Biotic Integrity (IBI), Modified Index of Well-Being (IWBmod), and 
Invertebrate Community Index (ICI). 

The community specific data, index scores, associated Qualitative Habitat Evaluation Index 
(QHEI) results, and other habitat observations indicate that the AK Steel Hamilton Site does not 
adversely affect the biological communities in adjacent and downstream portions of the Great 
Miami River. As a result, no further investigation of the Great Miami River for purposes of 
ecological risk assessment is warranted for this site. The data from this study will be 
incorporated into the site Baseline Ecological Risk Assessment. 
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1. INTRODUCTION 

This report describes the fish, macroinvertebrate, and habitat assessment EA conduct^ in the 
Great Miami River during September and October 2007 relevant to the Former ARMCO 
Hamilton plant, located at 401 Augspurger Road, New Miami, Ohio. The site is bordered to the 
south and east by the Great Miami River. US EPA, OEPA and AK Steel agreed that a study of 
the ecological conditions within the river was appropriate to determine what, if any, impacts the 
site is having on the ecological communities in the river. A work plan for the investigation was 
developed to assess conditions in the river as they relate to the site's impact under CERCLA and 
the'NCP. This report provides the results of-that assessment. This study was conducted 
according to OEPA methodologies (OEPA 1989, 2006b, and 2006c) and procedures outlined in 
the Ohio EPA approved "Ecological Risk Assessment Supplemental Work Plan for the Former 
Armco Hamilton Plant Site" (ENSR 2007). 

2. METHODS 

2.1 FISH 

2.1.1 Field 

Fish sampling in each zone was conducted for 500 m using a 12' electrofishing boat according to 
standard OEPA guidance (OEPA 1989). Collections were made on 6-7 September 2007 and 10-
11 October. A 5,000-watt generator and a SmithrRoot type VI electrofisher were used to sample 
fish. All fish collected were identified, counted, batch weighed, and extunined for Deformities, 
Erosion, Lesions, and Tumors; collectively known as DELT anomalies. In conjunction with the 
fish sampling, habitat was assessed at each location using the Qualitative Habitat Evaluation 
Index (QHEI). 

2.1.2 Sampling Stations 

To assess the condition of the fish community and physical habitat in the Great Miami River near 
the AK Steel Hamilton Site, five fish sampling zones were established from River Mile (RM) 
37.7 to 40.3 (Figure 1): 

GMRF30 - The start of this zone was located 0.75 mile downstream of a low-head dam and 
ended 250 m upstream of the AOC 7 ditch. The entire zone was located above the AK 
Steel Hamilton Site to document background conditions of the fish community. The zone 
consisted of deep and slow pool/glide habitat upstream with faster and shallower 
riffle/run habitat downstream, Sampling alternated between both right and left 
descending banks. For the purpose of determining attainment, the fish sampling zone 
included the benthic macroinvertebrate sampling locations GMRSD30,29, and 28. 

GMRF27 - Sampling began immediately dovmstream of the AOC 7 ditch and proceeded 
downstream for 500 m. The zone consisted entirely of slow and deep pool/glide habitat 
without a riffle. Sampling alternated between both right and left descending banks. The 
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fish results for this zone were considered in conjunction with GMRSD27 benthos results 
for attainment purposes. 

GMRF25 - This zone begw downstream of AOC 13 and ended 30 m upstream of the AK Steel 
Hamilton Site intake structure. Habitat in the zone ranged from slow and relatively deep 
glide habitat upstream to shallow and fast riffle/run habitat downstream. Sampling was 
conducted primarily along the right descending bank. In order to determine attainment, 
results from GMRF25 were assessed collectively with the benthos results from sampling 
locations GMRSD26,25,24, and 22. 

GMRF20R - The start of this sampling zone was located approximately 90 m downstream of the 
AK Steel Hamilton Site intake structure and ended approximately 75 m upstream of a 
railroad bridge and the Hwy. 127 Bridge. The zone largely consisted of shallow and slow 
glide habitat without a riffle. In order to determine attainment, results from GMRF20R 
were assessed collectively with the fish results from GMRF20L and benthos results from 
sampling locations GMRSD21,20, and 23. 

GMRF20L - This sampling zone ran parallel on the opposite (left descending) bank as 
GMRF20R. This zone was added at the suggestion of Mr. Dave Altfater (OEPA - pers. 
comm.) because of relatively better habitat compared to GMRF20R. General habitat 
conditions on this side of the river were similarly slow but with more depth and cover. 
Benthic data from GMRSD2I, 20, and 23 as well as fish results from GMRF20R were 
considered together with GMRF20L to determine attainment. 

2.1.3 Laboratory 

Whenever possible, fish were identified in the field and released. However, fish of uncertain 
identity were preserved in 10% formalin and returned to the EA lab for further examination. 
Laboratory fish were processed in the same manner as those collected in the field. 

2.1.4 Data Analyses 

All fish data collected were entered into a SAS database and printouts of that database were 
compared against the original data sheets to check for data entry errors. After any errors were 
corrected, summary tables were prepared and index scores calculated. The fish community 
indices that were used include the Index of Biotic Integrity (IBI) and the Modified Index of 
Well-being (IWBmod). OEPA's IBl (OEPA 1988 and 2006b) is a multi-metric index patterned 
after the IBl originally described by Karr (1981) and Fausch et al. (1984). The IBl uses 12 
metrics to assess the health of the fish community. Metrics include such variables as number of 
species collected, catch rate, number of sunfish species, etc. Each metric receives a score of 1,3, 
or 5; thus the total score can range from 12 to 60. The IWBmod is a measure of fish community 
abundance and diversity using numbers and weight; it is OEPA's modification (OEPA 1988 and 
2006b) of the original Index of Well-being developed for the Wabash River in Indiana (Gammon 
1976; Gammon et al. 1981). EA has computer programs that calculate these scores using OEPA 
protocols and which have successfully duplicated scores calculated by OEPA at a number of 
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sites, lii addition to IBI and IWBmod scores, EA calculated catch-per-unit-efTort (number of fish 
per km), species richness, and percent composition. 

2.2 MACROINVERTEBRATES 

Macroinvertebrates were surveyed quantitatively and qualitatively at each of the three stations 
using OEPA methodologies (OEPA 1.989 and 2006e). Quantitative collections were made with 
modified Hester-Dendy artificial substrate samplers (HD). HDs were set on 14-IS August and 
retrieved on 2S-26 September. Qualitative samples were collected by kick netting and 
handpicking during HO retrieval. 

2.2.1 Quantitative Sampling 

Each HD sampler consisted of eight 3x3 inch plates constructed from 1/8 inch tempered 
hardboard and twelve 1/8 plastic spacers. The plates and spacers were arranged on a 1/4 inch 
eye bolt so that each sampler had three 1/8 inch spaces, three 1/4 inch spaces, and one 3/8 inch 
space among the plates. The total sur&ce area of a single sampler, excluding the eye bolt, was 
1.01 square feet. A single sample consisted of five HDs attached to a concrete block. Duplicate 
HD sets were deployed at each location to minimize the loss of samplers (e.g., vandalism), 
Where possible, samplers were placed in run habitats or at least in areas with the highest 
measured current velocity. At most locations, the HD samplers were set by wading from shore. 
However, in deeper more pooled areas, OEPA has recently had more success deploying samplers 
on the bottom in the channel, compared to wadeable shoreline sets (Mr. Jeffrey DeShon-OEPA, 
pers. comm.; OEPA 2007). Therefore, at unwadeable locations with pool/glide habitat, the 
samplers were deployed by boat. Regardless of deployment method, the HD samplers remained 
in place for a six-week colonization period. Retrieval of the HDs was accomplished by placing a 
benthos sieve in the water just doymstream of the sampler. The individual samplers were then 
cut fiom the concrete block and carefully placed in the sieve to reduce the loss of organisms. All 
five HDs and material fiom the sieve were placed in a single labeled container and preserved 
with 10% formalin. 

2.2.2 Qualitative Sampling 

Qualitative samples were collected concurrent with retrieval of the HDs in adjacent wadeable 
areas. All discemable habitats were sampled using a 30-mesh delta net (kicks and sweeps) and 
by handpicking selected substrates for 70-120 (mean=84) person-minutes per station, depending 
on oi^anism and habitat diversity. Collected organisms were placed in labeled jars and 
preserved with 10% formalin. 

2.2.3 Sampling Stations 

To assess the condition of the benthic macroinvertebrate community in the Great Miami River 
near the AK Steel Hamilton Site, 11 macroinvertebrate sampling locations were established from 
River Mile (RM) 37.7 to 40.3 (Figure 1): 
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GMRSD30 - The samplers were deployed along the right descending bank by wading from 
shore in deep glide habitat with slow current velocity and boulder to gravel substrate. 

GMRSD29 - The samplers were set approximately mid-channel by wading in a broad riffle/run 
complex with swift current velocity and cobble to large gravel substrate. 

GMRSD28 ^The samplers were set approximately mid-channel by wading in deep run habitat 
with moderate to fast current velocity and unconsolidated gravel substrate. However, 
upon retrieval, the samplers were missing. 

GMRSD27 - The samplers were deployed remotely by boat and set on the bottom at depths of 
approximately two to three meters in deep glide habitat with moderate current velocity. 
Like GMRSD28, the samplers were missing upon retrieval. However, based on the cut 
anchor lines, it appears that the samplers had been vandalized. 

GMRSD26 - The samplers were deployed along the right descending bank by wading in glide 
habitat with very slow current velocity and cobble to gravel substrate. Upon retrieval, it 
was noted that l^th sets of samplers had moved down^eam with one set on its side. 

GMRSP2S - The samplers were set by wading from shore along the right descending bank of 
the river. This location consisted of glide habitat with slow current velocity and largely 
gravel substrate. 

GMRSD24 - The samplers were deployed in run habitat along the right descending bank by 
wading. The current velocity was fast and the substrate consisted of largely cobble and 
large gravel. 

GMRSD22 - The samplers were set by wading in run habitat along the right descending bank. 
The current velocity was fast and the substrate consisted of largely cobble. 

GMRSD21 - The samplers were set by wading along the right descending bank in pool habitat 
with cobble, gravel, and silt substrate. Current velocity was nearly undetectable during 
both the set and retrieval Upon retrieval, one set of samplers was missing and the other 
set had been moved from its original set location. 

GMRSD20 - The samplers were deployed remotely by boat and set on the bottom at depths of 
approximately two meters in deep glide/pool habitat with slow current velocity. The 
samplers were set along the left descending bank where they were anchored to shore. 

GMRSD23 - The samplers were deployed remotely by boat along the left descending bank and 
set on the bottom at depths of approximately two meters in pool habitat with slow current 
velocity. It appears flow in this area is at least periodically affected by the downstream 
low-head dam. 
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2.2.4 Laboratory Processing 

Upon arrival at the laboratory, the samples were logged in and accounted for. Based on 
measured current velocity, the amount of silt/debris caught on the s^plers and the numbers and 
types of organisms observed during retrieval, one of the two HD arrays from each location was 
initially processed. The second HD array was kept as a backup. The five HDs from each array 
were disassembled in a water filled enamel pan and cleaned of organisms and debris. This 
mixture was then passed through a No. 60 (250 pm mesh) U.S. Standard Testiiig Sieve and 
preserved in labeled containers containing 10% formalin. Sorting of each HD and qualitative 
sample- was conducted in grided petri dishes under a dissecting stereo-scope at lOX 
magnification. HD samples were initially pre-picked to remove any large or rare taxa (less than 
20 individuals/sample) prior to subsampling. When necessary, a Folsum sample splitter was used 
to subsample until a manageable number of organisms was achieyed. A minimum of 250 
organisms in representative proportions was removed from the fractionated samples. Qualitative 
samples were picked with the emphasis on removing the maximum number of taxa. Organisms 
from both sample types were sorted to higher taxonomic levels (generally Class or Order level) 
and preserved separately in labeled vials containing 70% ethyl alcohol. Sorted samples were 
routinely checked by senior EA personnel to assure a consistent level of quality and sorting 
efficiency. 

Macroinvertebrate identifications were made to the lowest practical taxonomic level using the 
most current literature available. Whenever possible, the level of identifications followed those 
recommended by the OEPA (1988b and 2006c). Chironomidae (midge) larvae were cleared in 
10% potassium hydroxide and mounted in CMC-10 on glass slides prior to identification. For 
both sample types, specimens were enutnerated, coded and recorded on a standard laboratory 
bench sheet for data processing. 

2.2.5 Data Analyses 

The Invertebrate Community Index (ICI) was used as the principal measure of overall 
macroinvertebrate community condition. Developed by the OEPA, the ICI is a modification of 
the Index of Biotic Integrity for fish (OEPA 1988; DeShon 1995). The ICI consists of ten 
individually scored structural community metrics: 

1. Total number of taxa 6. Percent caddisflies 
2. Total number of mayfly taxa 7. Percent Tanytarsini midges 
3. Total number of caddisfiy taxa 8. Percent other dipterans and non-insects 
4. Total number of dipteinn taxa 9. Percent tolerant organisms 
5. Percent mayflies 10. Total number ofqualitativeEPT taxa. 

The scoring of an individual sample was based on the relevant attributes of that sample 
compared to equivalent data from 232 reference sites throughout Ohio. Metric scores range from 
sbt points for values comparable to exceptional community structure to zero points for values 
that deviate strongly from the expected range of values ba^ on scoring criteria established by 
OEPA (1988a). file sum of the individual metric scores resulted in the ICI score for that 
particular location. 
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In addition to the ICI, the benthic macroinvertebrate data were analyzed using OEPA's 
Qualitative Community Tolerance Values (QCTV). Unlike the more intensive ICI, which 
incorporates data from both an artificial substrate and qualitative sample at a given site, the 
QCTV uses information only from qualitative samples. The QCTV assesses the environmental 
tolei^ce or sensitivity of the macroinvertebrate community using tolerance values that are 
assigned to each taxon. OEPA derived these values by calculating the abundance-weighted 
average of all ICI scores from locations where a particular taxon was collected (DeShon I99S). 
Taxa that ve typically abundant at least disturbed sites have a lower tolerance value while those 
taxa that are geiierally abundant at highly disturbed sites have a higher tolerance value. As such, 
the range of tolerance values, (H"poor" to 60="excellent", is the same as the ICI scoring range. 
Only tioca that are represented by five or more observations in the OEPA database are used tO 
determine the QCTV score at a given site. The QCTV score for a given site is expressed as the 
median of tolerance values for all taxa observed at the site that are also represented by five or 
more observations iri OEPA's database (Mr. Jeffrey DeShon-OEPA, pers. comm.). 

In addition to the ICI and QCTV, total taxa richness, Ephemeroptera+Plecoptera+Trichoptera 
(EPT) richness, and the number of tolerant (moderately tolerant and tolerant) and intolerant 
(moderately intolerant and intolerant) taxa were used to assist the evaluation of each site. 

2.3 BIOLOGICAL ASSESSMENT 

Assessment of biological community health was based primarily on Ohio EPA index scores (i.e., 
IBI, IWBmod, and ICI scores). Comparisons were made both among sampling stations and 
against warmwater habitat (WWH) numeric biocriteria for the Eastern Com Belt Plains (ECBP) 
ecoregion: IBI=42, IWBmod=8.5, and ICI=36. To account for biological variability, Ohio EPA 
considers IBI or ICI scores within 4 units of the biocriterion to meet the criterion (this is referred 
to as Insignificant Departure). Similarly, OEPA allows for a O.S unit Insignificant Departure for 
IWBmod scores. In this repOrt, we followed this standard OEPA guidance in determining 
attainment or non-attainment of each applicable biocriterion. 

In Ohio, attainment of the benthic community is typically determined by calculating the ICI. 
However, for the QCTV, OEPA has calculated the upper 25* percentile and lower 75* percentile 
of the scores for each ecoregion representing Excellent to Good sites and Fair to Poor sites, 
respectively. For the Eastern Com Belt Plain (ECBP) Ecoregion, the QCTV percentile 
thresholds are: 

ECBP 
Percentile OCTV Thresholds 
25*-Excellent-Good 38.70 
75*-Fair-Poor 34.8 

A (JCTV score that exceeds the 25* percentile suggests that the site is in attainment of its WWH 
designated use while a QCTV score less than the 75* percentile suggests that the site is not 
attaining its designated use. Sites with QCTV scores that fall near these thresholds were 
evaluated using additional parameters to assist in determining whether the site was in attainment. 
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QCTV scores that cle£u-ly fall between the two thresholds were considered undetermined (Mr. 
Jeffrey DeShon-OEPA, pers. comm.). An area of insignificant departure has not been defined by 
OEPA for the QCTV. 

2.4 HABITAT 

Habitat was evaluated using OEPA's QHEI (Qualitative Habitat Evaluation Index) (OEPA 
20P6a; Rankin 1989, 1995). Methods for calculating the QHEI are described in OEPA's User 
Manual (OEPA 2006a) and therefore are hot discussed in detail here. Principal components 
(metrics) that are used to develop the QHEI score are: 

• substrate 
• cover 

channel morphology 
• riparian zone and bank erosion 
• pool, riffle, run quality 

stream gradient 

QHEI scores from hundreds of stream segments around the State of Ohio have indicated that 
values greater than 60 are generally conducive to the existence of warmwater faunas, whereas 
scores less than 45 generally cannot support a warmwater assemblage consistent with the 
Warmwater Habitat (WWH) biological criteria (Rankin 1995). Support or non-support is 
independent of water quality, i.e., even if water quality is compliant with applicable standards, a 
stream with QHEIs <45 usually will not support warmwater aquatic communities. 

2.5 WATER QUALITY 

EA collected basic water quality parameters during each fish sampling event. Concurrent with 
collections in each sampling zone, EA measured water temperature, dissolved oxygen, and 
specific conductance. In addition, EA also measured water clarity (Secchi disc reading) at each 
station in conjunction with the fish sampling. 

3. RESULTS 

3.1 FISH 

The two sampling passes at the five locations yielded 5,328 fish representing 33 species and 
Lepomis hybrid (Table 1). Five intolerant species were collected: rosyface shiner, mimic shiner, 
black redhorse, stonecat, and banded darter. Numerically, the catch was dominated by bluntnose 
minnow (24 percent), spotfin shiner (16 percent), golden redhorse (10 percent), logperch and 
suckermouth minnow (9 percent each). No threatened or endangered species were collected 
during this study. 

Mean species richness values declined slightly from upstream at GMRF30 (22.5 species) to 
downstream at GMRF20L (19.5 species) and were slightly more variable in October (18 to 23 
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species) than in September (20 to 23 species) with no consistent spatial patterns evident (Tables 
2 and 3). Twenty-seven of the 33 species collected were representeid at multiple locations 
whereas the following species were collected at a single location only: Mimic shiner, stonecat, 
rock bass (GMRF30), brook silverside (GMRF27), creek chub (GMRF25), and bluegill 
(GMRF20L), Mean catch rate values were also highest at GMRF30 (1,694 fish/km), declined 
abruptly at GMRF27 (697 fish/km), and ranged from 860 to 1,047 fish/km at the lower three 
zones (Tables 2 and 3). Temporally, catch rates were generally similar from September to 
October at all locations except at the upstream reference location, GMRF30, where catches were 
noticeably higher in October (2,028 fish/km) than September (1,360 fish/km). 

3.2 FISH AND COMMUNITY INDICES 

IBI scores at the five sampling locations in the Great Miami River are summarized below and 
listed in Table 4. 

<?i 

GMRF30 44 38 41 Marg. Good 

GMRF27 40 34 37 Fair 

GMRF25 46 44 45 Very Good 

GMRF20R 46 36 41 Marg. Good 

GMRF20L 44 46 45 Very Good 

IBI scores were higher in September than October at GMRF30, GMRF27, and GMRF20R and 
temporally similar at GMRF25 and GMRF20L. The higher IBI scores observed in September 
were due to moderately higher scores for a variety of metrics with few consistencies among the 
aforementioned three locations (Table 4). 

Mean IBI scores ranged from 37 to 45 at the five locations sampled in 2007, indicating a fair to 
very good fish community within the study reach (OEPA 1988 and 2006b). Mean IBI scores 
were similar (range 41 to 45) at four of the five locations and lower at GMRF27. However, 
mean IBI scores at three of the four potential impact locations were greater than the upstream 
reference location. As a result, the mean of all potential impact locations (IBI=42) was nearly 
identical to the upstream reference location (IBI=4I). 

The lower mean IBI score observed at GMRF27 was primarily due to comparatively poor ̂ res 
for the following proportion metrics: percent tolerant species, percent simple lithophiles, and 
percent DELT anomalies. For example, GMRF27 scored a I or 3 for all of the aforementioned 
three metrics compared to 3s and 5s scored at the other four locations (Table 4), In addition, 
GMRF27 scored poorly (metric score of I for both trips) for the percent round-bodied suckers 
metric, which is not surprising given the absence of riffle/run habitat and the relatively poor 
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substrate quality at this location as discussed in more detail below. What is surprising is that the 
upstream reference location, which is much shallower on average and contains high quality 
riffle/run habitat, scored as poorly as GMRF27 for this metric (Table 4). 

Percent DELT anomalies were generally low (range 0.0 to 1.1 percent) at the five locations 
sampled in 2007, scoring a 3 or a S for this metric at all locations during both trips (Table 4). 
The DELT affliction rate among potential impact locations (mean 0.5 percent) was Slightly 
higher, but comparable to, the upstream reference location (0.2 percent). Common causes of 
DELT anomalies include the effects Of bacterial, viral, fungal, and parasitic infections, neoplastic 
diseases, and chemicals (OEPA 1988). OEPA considers percent DELTs to be the most accurate 
indicator of complex toxics, with DELTs in such cases often in the range of 10 to 20% (Yoder 
and Rankin 1995); The fact that the DELT affliction rates among locations adjacent to the AK 
Steel Hamilton Site were typically <1 percent suggests that complex toxics are likely not a factor 
since afflication rates indicative of a response are typically an order of magnitude higher than 
what was obseiVed during 2007. 

IWBmod scores are summarized below and listed in Table 5. 

GMRF30 9.8 9.5 9.7 Exceptional 

GMRF27 8.2 7.9 8.0 Marg. Good 

GMRF25 9.2 9.9 9.5 Veiy Good 

GMRF20R 8.6 8.9 8.7 Good 

GMRF20L 9.2 9.1 9.2 Very Good 

Mew IWBmod scores ranged fiom 8.0 to 9.7 and indicated a marginally good to exceptional fish 
community in this portion of the Great Miami River, based on OEPA narrative ranges (OEPA 
1988 and 2006b). Mean IWBmod scores were highest at the upstream reference site, lowest 
immediately downstream at GMRF27, and intermediate at the lower three locations. IWBmod 
scores were generally similar in September and October, except at GMRF25, which exhibited a 
higher score in October than September. 

Differences in species richness, CPEs, and community indices appear to be related to habitat 
quality. As discussed in Section 3-3, habitat quality likely affected the distribution of fishes, 
particularly at the furthest upstream two sites. For example, GMRF27 received the lowest QHEI 
score, lacks riffle/run habitat, and clearly contained the poorest substrate quality based on the 
substrate metric. Therefore, it is not surprising that this zone had the lowest mean IBI, 
IWBmod, and catch rates among all zones. Consistent with the poor substrate quality and lack of 
riffle/run habitat at GMRF27 was the lower abundance of species preferring such habitats (e.g., 
darters, round body suckers, and suckermouth minnow). Conversely, GMRF30 had the best 
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habitat, particularly regarding substrate quality, channel morphology, and riffle/run quality and 
this location had the highest mean catch rate, species richness, and IWBmod value of all zones. 
In addition, the mean IBI score at GMRF30 was second only to GMRF25 and GMRF20L, which 
contained die second and third best habitats, respectively, based on QHEI scores. Collectively, 
these data suggest that habidit quality was a primary contributing factor to the variability in 
species composition, catch rates, and community indices observed throughout the study area. 

3.2 MACROINVERTEBRATES 

HD samplers were deployed at 11 locations throughout the study area. Samplers were 
successfully retrieved from nine of the 11 locations. At GMRSD28,*no part of the sampler array 
was observed during retrievail. Given the moderate to fast current velocity and predominantly 
unconsolidated gravel substrate, it is likely that both sets of HDs were washed into the portion of 
the channel where it was too deep to wade. At GMRSD27, where the samplers had been set 
from boat at niid-channel and anchored to shore, the anchor lines had been Cut and the samplers 
were found downstream on shore suggesting that they had been vandalized. Set and retrieval 
conditions for the HD samplers were as follows: 

GMRSD30 1.9 0.46 1.6 0.52 

GMRSD29 1.1 1.35 0.9 1,65 

GMRSD28 1.8 1.00 — — Both sets missing; likely wash-out 

GMRSD27 7.5 1.50 ~ — Both sets missing; ropes cut; vandalized? 

GMRSD26 2.1 0.26 1.4 0.24 Both sets moved downstream; A on side 

GMRSD25 1.8 0.31 1.6 0.39 

GMRSD24 1.4 0.91 1.1 1.47 B with one HD crushed. Both moved 
downstream. 

GMRSD22 1.8 1.93 1.5 2.63 Both moved downstream 3-5 ft. 

GMRSD21 2.0 0.04 1.9 0.02 B missing; A moved downstream 3-5 ft. 

GMRSD20 6.0 0.30 5.8 0.33 

GMRSD23 6.0 0.24 5.8 0.22 

OEPA guidance states that besides water quality, current velocity is likely the next most 
important factor in detennining the benthic taxa and density on HD samplers (OEPA 1988). 
OEPA methods recomtnend that the samplers should be set in current velocity of at least 0.3 ft/s 
(OEPA 1988). Since the HD samplers were often co-located with previously determined areas 
of concern, OEPA's velocity recommendation was not always a primary consideration when the 
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sampling locations were determined for this study. Nonetheless, the minimum recommended 
current velocity was met at all but GMRSD26, 21, and 23. Of these three locations, the 
velocities measured at GMRSD26 and 23 were slightly less than the recommended minimum of 
0.3 ft/s while the current velocity at GMRSD21 fell well short of this threshold. 

Among the 11 locations and sampling types combined, 101 macroinvertebrate taxa were 
collected during the 2007 survey (Table 6). Chironomidae was the most taxa rich group among 
the locations with 23 taxa followed by Ephemeroptera (17 taxa), Triehoptera (12 taxa), and 
Coleoptera (10 taxa). Overall, total taxa richness among the HD samples ranged from 27 taxa at 
GMRSD21 and 23 to 21 taxa at GMRSD26 (Table 7). Qualitative total richness among the 11 
locations ranged from SO taXa at GMRSD30 to 26 taxa at GMRSD28 (Table 8). 

Between the HD and qualitative samples, EPT richness was similar among most locations with 
10-15 EPT taxa being observed. EFT richness in the HD samples ranged from 15 taxa at 
GMRSD22 to 6 t^ at GMRSD26 and 21 (Table 7). In the qualitative s^ples, EPT richness 
ranged from 15 taxa at GMRSD24 to four taxa at GMRSD20 (Table 8). These data suggest a 
strong relationship between habitat and EPT richness in that GMRSD22 and 24 were riffle/run 
locations with moderate to fast velocity and had the highest EPT richness. In contrast, 
GMRSD26j 21, and 20 were pool/glide locations with slow current velocity and had the lowest 
EPT richness. 

Numerically, the benthic community was dominated by two EPT taxa, Tricorythodes and/or 
Cheumatopsyche at six of the nine HD locations where they comprised between 59-73% of the 
total organisms (Table7). The only exceptions to this were at the slow-water, pool/gHde 
locations GMRSD26, 21, and 23, where the moderately tolerant midge Glyptotendipes (Table 6) 
was numerically dominant. However, even at GMRSD23, the moderately intolerant 
Tricorythodes was the second most abundant taxon in the HD sample. 

ICI scores were calculated for nine of the 11 macroinvertebrate locations with both HD and 
qualitative sample; results. Due to the loss of HD samples at GMRSD28 and 27, the median 
QCTV was determined to evaluate the benthic community. As with EPT richness, ICI scores at 
most locations were similar (Table 9). Among the nine locations, ICI scores ranged from 50 at 
GMRSD29 to 24 at GMRSD2I. Of the nine locations, six clearly attained the WWH ICI 
biocriterion of 36 with scores in the "very good" to "excellent" narrative range (GEPA 2006b). 
A seventh location downstream of the AK Steel Hamilton Site, GMRSD23, achieved the 
biocriterion via Insignificant Departure (GEPA 1988). In contrast, ICI scores from GMRSD26 
and 21 rated "frir" and did not attain the established biocriterion. Among the ten ICI metrics, 
both locations exhibited similarly poor results for three of the metrics; Number of Mayfly Taxa, 
Number of Caddisfly Taxa, and Percent Gther. Although the data from locations GMRSD26 and 
21 may suggest impairment, it is important to note that the samplers at both locations had been 
disturted during the colonization period u indicated in the table above. Furthermore, current 
velocity at the two stations was tunong the lowest measured in the study area. As such, it 
appears that multiple factors may have contributed to the lower ICI scores at these locations. 
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ICI scores were not calculated for GMRSD28 and 27. However, the median QCTV for each 
location was greater than the -25''' percentile of "good" to "excellent" ICI sites (Table 9). In 
addition, there were twice as many intolerant taxa compared to tolerant taxa at GMRSD28 and 
27; nine versus four and twelve versus six, respectively (Tables 6 and 8). These results strongly 
suggest that the ICI biocriterion for the ECBP ecoregion was being achieved (DeShon 1995). 

In general, the benthic macroinvertebrate community in the study area met or exceeded the 
ecoregional reference condition as defined by the ICI. The poorer quality benthic communities 
observed at GMRSD26 and 21 appear to be attributable, at least in part, to habitat constraints 
associated with velocity. The moderately tolerant midge, Glyptotendipes was the most abundant 
taxon at both locations. However, Glyptotendipes is not necessarily tolerant of toxic stressors, 
but is considered tolerant of organic/nutrient loading and associated dissolved oxygen impacts 
(Yoder and Rankin 1995; Yoder and DeShon 2003). Furthermore, Glyptotendipes \s often 
associated with slow current habitats (Epler 2001). Pollution sensitive EPT taxa generally prefer 
areas with good exchange associated with flow and clean substrate. As indicated previously, 
GMRSD26 and 21 are in largely pool/glide areas with slow current velocity and finer substrate. 
Given these conditions and the fact that current velocity is vital to the collection of consistently 
good HD results (OEPA 1988), it is not surprising that the scores from these locations did not 
attain the ICI biocriterion. 

3.3 HABITAT 

QHEI scores are summarized in Table 10. Overall, the habitat quality was fair to excellent at the 
five locations sampled in 2007. Habitat quality was highest at the furthest upstream location 
GMRF30 (QHEI score 83.0), intermediate at GMRF20L and GMRF25 (QHEI scores of 69.0 and 
72.5, respectively), and lower at GMRF27 and GMRF20R (QHEI scores of 61.0 and 62.5, 
respectively). Nearly all metric scores were higher at GMRF30 than at the other four locations, 
especially for the substrate and riffle/run metrics (Table 10). In particular, GMRF30 contained 
more, larger and hard substrate (i.e., boulder and cobble) with less silt. In addition, GMRF30 
and 25 were the only sampling zones with at least one well defined riffle/run complex. As a 
result, species that require clean, hard, substrates with well developed riffles and runs (most 
darter species and suckermouth minnow) were more abundant at GMRF30 and GMRF25 than 
elsewhere. In contrast, substrate quality at GMRF27 was comparatively poor and was dominated 
by silt and gravel substrate types, which contributed greatly to the lower QHEI score there (Table 
10). Other metrics which contributed to the comparatively poor QHEI score at GMRF27 include 
channel, riparian, and riffle/run quality. Overall, the two furthest downstream zones, GMRF20L 
and GMRF20R, contained similar habitat quality. However, instream cover was decidedly better 
at GMRF20L (Table 10). In fact, the cover score at GMRF20L was higher than any other zone 
and likely contributed substantially to the better index scores there. As such, species that prefer 
an abundance of instream cover (e,g., centrarchids) were substantially more abundant there than 
elsewhere. 
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3.4 WATER QUALITY 

Water temperature, dissolved oxygen (DO), specific conductance, and water clarity (i.e., Secchi 
reading) were measured at each location concurrent with fish sampling. 

Water temperatures ranged from 17.9 to 27.1 C (Table 11). Temporal changes in water 
temperature conformed to expected patterns; on average, water temperatures were 5.3 C cooler 
in October than in September 2007. Spatially, water temperatures were generally warmer (2,0 to 
4.0 C) upstream than downstream (Table 11). These temperature differences were likely due to 
diel effects rather than a real longitudinal temperature change. For example, the upstream 
reference location was consistently sampled during early-mid afternoon (1205-1444 hours), 
whereas the furthest downstream locations were sampled during mid-morning (0918 and 1015 
hours). Nonetheless, water temperatures at all stations were within ranges easily tolerated by 
warmwater fishes. 

DO values ranged from 6.6 to 14.1 mg/1 during the 2007 study (Table 11). On average, DO 
values were higher in September (11.9 mg/1) than in October (9.8 mg/1). DO Values were 
consistently higher at the upper three sites (range 10.5 to 14.1 mgh) compared to the lower two 
sites (6.6 to 8.9 mg/1). These differences were most pronounced between GMRF25 and the 
lower two locations (i.e., GMRF20R and GMRF20L) where DO values declined by 11.5 mg/1 
(September) and 4.7 (October). All DO concentrations met the minimum WWH criterion of 4 
ppm during each sampling event. 

Specific conductance values and Secchi readings varied little spatially and temporally and ranged 
from 896 to 962 pScm and from 43 to 66 cm, respectively (Table 11). 

4. ASSESSMENT 

Community index scores, QHEl scores, and applicable ecoregion biocriteria values are 
summarized in Table 12. For the purposes of biological asressmeht and determination of 
attainment of warmwater habitat (WWH) biocriteria, locations were grouped into four distinct 
sampling areas (containing at least one fish and one macroinvertebrate sampling location), based 
on proximity to one another. The four sampling areas include the upstream reference location 
(containing GMRF30, GMRSD30, 29, and 28) ahd three areas adjacent to and/or downstream of 
the AK Steel Hamilton Site: upper (GMRF27 and GMRSD27), middle (GMRF25 and 
GMRSD26, 25, 24, and 22), and lower (GMRF20R, GIVKF20L, and GMRSD2i, 20, and 23). 
Due to the fact that there were two fish sampling passes and multiple benthic sampling locations 
were often paired with a single fish location, attainment of the applicable biocriteria values vvas 
determined based on the average index scores within a given area. However, due to the severe 
flow related constraints described in Section 3.2, the benthic macroinvertebrate data from 
GMRSD21 were not incorporated in the attainment evaluation for the lower portion of the study 
area. 
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All IBI and IWBmod WWH criteria were attained at the sampling locations, except at GMRF27, 
where the IBI failed to attain the criterion of 42 (Table 12). Although GMRF27 met the IBI 
criterion in September (40), with Insignificant Departure (see Section 2.4), the considerably 
lower IBI score in October (34) resulted in hon^attainment of the IBI at this location (Table 4). 
However, the lower IBI score at GMRF27 in October was mirrored at the upstream reference 
location (GMRF30) where the iBl also dropped by 6 points from September to October (Table 
4). As such, attainment of the IBI criterion at the upstream reference location, GMRF30, was 
achieved only when considering Insignificant Departure (Table 12). 

Except for GMRSD26 and 21, all remaining benthic macroinvertebrate sampling locations either 
actually attained the ICI biocriterion or the results suggested that attainment wu achieved via the 
median QCTV (Table 12). In addition, collectively, the benthic community attained or 
suggested attainment in each of the four primary study areas (Table 12). 

OEPA has evaluated criteria associated with biological response signature identification (Yoder 
and Rankin 1995; Yoder and E>eShon 2003). Although bioassessrnent is not diagnostic to the 
extent that specific impairments Can be readily attributed to specific causative factors, patterns 
have been identified in fish and benthic communities that apply to broad categories of 
impairment such as. Complex Toxic, Channelization, Agricultural Non-point Source, and 
Organic/Nutrient impacts (Yoder and Rankin 1995). 

Criteria Used to Determine the Extent of a Response Signature 
Exhibited by a Fish Assemblage - Boat Sites (Yoder and DeShon 2003) 

IBI Score <22 37 

IWBmod Score <5.9 8.0 

% DELT Anomalies >10 1 

% Tolerant >70 29 

Number of Intolerant Species <1 2 

Density (less Tolerants) <150 499 

: % Round-Bodied Suckers <5 8.2 

Yoder and DeShon (2003) found that exceeding six of seven above designated fish community 
thresholds was indicative of a strong toxic response. However, results from the only zone that 
did not attain the fish biocriteria during the study, GMRF27, indicate no such relationship exists. 
This suggests that toxic impairment was not a limiting factor or the cause of the lower observed 
index scores at GMRF27. 

iEC 
AKStoel 14 Revision 1.0 

May 2008 



Criteria Used to Determine the Extent of a Response Signature 
Exhibited by Benthic Assemblages (Yoder and DeShon 2003) 

ICI Score <18 26 24 

Qualitative EP1 Richness $4 9 10 

% Cricotopus sp. >5 3 0 

% Toxic-Tolerant Taxa >35 4 1 

% Organic/Nutrient/DO Tolerant Taxa >35 47 . 89 

Yoder and DeShon (2003) demonstrated that exceeding just three of the above macroinvertebrate 
thresholds ^ongly suggests complex toxic impairment. As with the fish comniuhily analysis, 
results from the only two locations that did not attain the ICI biocfiterion, GMRSD26 and 21, 
exhibit no such relationship. These results do suggest the presence of impacts related to 
organic/nutrient loading as evidenced by the higher values for Percent Organic/Nutrient/DO 
Tolerant taxa at GMRSD26 and 21. However, it is unlikely that impacts of this nature are 
related to the AK Steel Hamilton Site. On the contrary, impacts associated with organic/nutrient 
loading are likely attributable to urban and agricultural land uses in the watershed and possibly 
the pooled nature of the habitat at these two locations. 

Collectively, any effects of the AK Steel Hamilton Site appear to have little or no impact on the 
aquatic community in adjacent portions of the Great Miami River. This was demonstrated by the 
fact mean IBI, IWBmod, ICI and median QCTV scores among all potential impact locations 
attained or suggested attainment of the established biocriteria. Although observed upstream 
habitat seemed more ecologically desirable when compared to adjacerit and downstream 
locations (Table 10), index scores were generally similar to the upstream reference site (Table 
12). In addition, based on mean IBI and IWBmod scores and actual ICI scores, the fish and 
benthic communities at two of the four potential impact locations (GMRF25 and GMRF2GL) 
met the narrative classification for very good (OEPA 2006b) and met all exeqptional warmwater 
habitat (EWH) biocriteria. 

5. CONCLUSION 

During September and October 2007, fish and macroinvertebrates were sampled at multiple 
locations in the Great Miami River using standard Ohio EPA sampling protocols and fording 
to procedures outlined in the Ohio EPA approved "Ecological Risk Assessment Supplemental 
Work Plan for the Former Anhco Hamilton Plant Site" (ENSR 2007). Three biological indices 
were calculated to evaluate the fish and benthic communities: Index of Biotic Integrity (IBI), 
Modified Index of Well-Being (I^mod), and Invertebrate Community Index (ICI). The 
conimunity specific data, index scores, associated Qualitative Habitat Evaluation Index (QHEI) 
results, and other habitat observations indicate that the former ARMCO Hamilton plant site does 
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not adversely affect the biological communities in adjacent and downstream, portions of the 
Great Miami River. Ohio EPA review of the workplan for this effort resulted in approval for AK 
Steel to "consider a "no effects" survey result as an off-ramp to further investigation of the Great 
Miami River for this site" (GEFA 2007). Based on the results contained within this report, no 
further investigation of the Great Miami River is warranted to evaluate ecological impact to the 
river from the site under CERCLA and the NCP. 
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TABLES 



Table 1. Number and Relative Abundance of Fishes Collected from the Great Miami River near the AK Steel Hamilton 
Site, September and October 2007. 

Common Family Name Common Name Scientific Name No. % 

HERRINGS GI77ARD SHAD Dorosoma cepedlanam 10 0.19 
CARPS AND MINNOWS CENTRAL STONEROLLER Campostoma anomalum 73 1.37 

COMMON CARP Cyprlnus caipio 71 1.33 
STRIPED SHINER Luxilus chrysocephalus 17 0.32 
ROSYFACE SHINER Notropis rvbellus 205 3.85 
SPOTFIN SHINER Cyprinella spiloptera 878 16.48 
SAND SHINER Notropis stramlneus 138 2.59 
MIMIC SHINER Notropis volucellus 3 0.06 
SUCKERMOUTH MjNNOW PItenacobius mirabills 471 8.84 
BLUNTNOSE MINNOW PImephales nqtatus 1,293 24.27 
CREEK CHUB Semotllus atromaculatus 1 0.02 

SUCKERS RIVER CARPSUCKER Caqjlodes carpio 2 0.04 
QUILLBACK Carpiodes cyprlnus 33 0.62 
NORTHERN HOG SUCKER Hypentelium nigricans 157 2.95 
SMALLMOUTH REDHORSE Moxostoma breviceps 219 4.11 
BLACK REDHORSE Moxostqma duquesnei 3 0.06 
GOLDEN REDHORSE Moxostoma arythruwm 533 10.00 

NORTH AMERICAN CATFISHES CHANNEL CATFISH Ictalurus punctatus 73 1.37 
STONECAT Noturus flavus 2 0.04 
FLATHEAD CATFISH Pylodlctis olivaris 32 0.60 

NEW WORLD SILVERSIDES BROOK SILVERSIDE Labldesthes sicculus 1 0.02 
SUNFISHES ROCK BASS Ambloplltes rupestris 1 0.02 

GREEN SUNFISH Lepomis cyaneiius 23 0.43 
ORANGESPOTTED SUNFISH Lepomis humiiis 16 0.30 
BLUEGILL Lepomis macrochims 12 0.23 
LONGEAR SUNFISH Lepomis megaiotis 139 2.61 
Lepomis HYBRID Lepomis HYBRID 4 0.08 
Lepomis sp. Lepomis sp. 1 0.02 
SMALLMOUTH BASS Micropterus doiomieu 117 2.20 
LARGEMOUTH BASS Micropterus saimoides 51 0.96 

PERCHES GREENSIDE DARTER Etheostoma bienntaides 82 1.54 
RAINBOW DARTER Etheostoma caeniieum 3 0.06 
BANDED DARTER Etheostoma zonaie 158 2.97 
LOGPERCH Percina caprodes 494 9.27 
BLACKSIDE DARTER Percina macuiata 12 0.23 

Total Fish 5,328 100.00 
Total Species 33 



Table 2. Number, CPE (No. per Km), and Relative Abundance of Fishes Collected at each Sampling Location in the Great Miami River near the AK Steel 
Hamilton Site, September 2007. 

GMRF30 GMRF27 GMRF25 GMRF20R GMRF20L 
Species No. CPE % No. CPE % No. CPE % No. CPE % No. CPE % 

GIZZARD SHAD 1 2 0.1 _ _ __ 1 2 0.2 — 

CENTRAL STONEROLLER 14 28 2.1 1 2 0.3 4 8 0.9 15 30 3.5 1 2 0.2 
COMMON CARP 5 10 0.7 10 20 2.7 10 20 2.2 1 2 0.2 6 12 1.3 
STRIPED SHINER — — — 1 2 0.3 1 2 0.2 9 18 2.1 — - -
ROSYFACE SHINER 30 60 4.4 2 4 0.5 15 30 3.3 8 16 1.9 8 16 1.8 
SPOTFIN SHINER 93 186 13.7 144 288 38.3 51 102 11.2 22 44 5.1 55 110 12.2 
SAND SHINER 41 82 6.0 1 2 0.3 5 10 1.1 13 26 3.0 - -
MIMIC SHINER 2 4 0.3 — - - - - - - - - - - -
SUCKERMOUTH MINNOW 49 98 7.2 9 18 2.4 73 146 16.0 13 26 3.0 11 22 2.4 
BLUNTNOSE MINNOW 159 318 23.4 90 180 23.9 36 72 7.9 90 i8o 20.9 78 156 17.3 
QUILLBACK 13 26 1.9 1 2 0.3 1 2 0.2 3 6 0.7 4 8 0.9 
NORTHERN HOG SUCKER 27 54 4.0 — — — 29 58 6.3 13 26 3.0 2 4 0.4 
SMALLMOUTH REDHORSE 16 32 2.4 8 16 2.1 54 108 11.8 19 38 4.4 37 74 8.2 
GOLDEN REDHORSE 28 56 4.1 24 48 6.4 39 78 8.5 112 . 224 26.0 112 224 24.8 
CHANNEL CATFISH 8 16 1.2 2 4 0.5 17 34 3.7 - - - 7 14 1.5 
STONECAT 2 4 0.3 - - - - - - - - - - - -
FLATHEAD CATFISH 4 8 0.6 13 26 3.5 - •- - 2 4 0.5 2 4 0.4 
GREEN SUNFISH — — 4 8 1.1 - - - - - 12 24 2.7 
ORANGESPOTTED SUNFISH 1 2 0.1 2 4 0.5 5 10 1.1 1 2 0.2 1 2 0.2 
BLUEGILL — — — 1 2 0.3 1 2 0.2 - - - 7 14 1.5 
LONGEAR SUNFISH 1 2 0.1 25 50 6.6 4 8 0.9 5 10 1.2 30 60 6.6 
Lepomis HYBRID — — — — — — — — — 1 2 0.2 1 2 0.2 
Lepomis sp. - - - 1 2 0.3 - - - - - - - - -
SMALLMOUTH BASS 8 16 1.2 5 10 1.3 4 8 0.9 9 18 2.1 17 34 3.8 
LARGEMOUTH BASS — — - 6 12 1.6 - - •- 15 30 3.5 15 30 3.3 
GREENSIDE DARTER 33 66 4.9 1 2 0.3 15 30 3.3 2 4 0.5 - - ~ 
RAINBOW DARTER 1 2 0.1 — — — — — — — mm . — mm — 

BANDED DARTER 30 60 4.4 4 8 1.1 18 36 3.9 5 10 1.2 5 10 1.1 
LOGPERCH 114 228 16.8 20 40 5.3 75 150 16.4 64 128 14.8 40 80 8.8 
BLACKSIDE DARTER - - - 1. 2 0.3 - - - 8 16 1.9 1 2 0.2 

Total Fish 680 1,360 100.0 376 752 100.0 457 914 100.0 431 862 100.0 452 904 100.0 
Total Species 23 23 20 22 21 

IBI 44 40 46 46 44 
iWBmod 9.9 8.2 9.2 8.6 9.3 



Table 3. Number, CPE (No. per Km), and Relative Abundance of pishes Collected at each Sampling Location in the Great Miami River near the AK Steel 
Hamilton Site, October 2007. 

GMRF30 GMRF27 GMRF25 GMRF20R GMRF20L 
Species No. CPE % No. CPE % No. CPE % No. CPE % No. CPE % 

GIZZARD SHAD 1 2 0.1 mm •• __ 7 14 1.2 
CENTRAL STONEROLLER 4 8 0.4 — — — 28 56 4.7 6 12 1.0 — — — 
COMMON CARP 6 12 0.6 20 40 6.2 9 18 1.5 — , — — 4 8 1.0 
STRIPED SHINER - - ~ - - 1 2 0,2 5 10 0.8 — -r — 
ROSYFACE SHINER 68 136 6.7 6 12 1.9 4 8 0.7 61 122 10.2 3 6 0.7 
SPOTFIN SHINER 173 346 17.1 116 232 36.1 46 92 7.8 101 202 16.9 77 154 18.9 
SAND SHINER 16 32 1.6 1 2 0,3 1 2 0.2 56 112 9.3 4 8 1.0 
MIMIC SHINER 1 2 0.1 — — — — — — •— — — — — 
SUCKERMOUTH MINNOW 147 294 14.5 10 20 3.1 137 274 23.2 10 20 1.7 12 24 2.9 
BLUNTNOSE MINNOW 398 796 39.3 73 146 22.7 85 170 14.4 230 460 38.4 54 108 13.2 
CREEK CHUB — - — -. — — 1 2 0.2 — — — — — — 
RIVER CARPSUCKER — — — 2 4 0.6 — — — — — — — — — 
QUILLBACK 10 20 1.0 — — — — — — 1 2 0.2 — — — 
NORTHERN HOG SUCKER 27 54 2.7 1 2 0.3 43 86 7.3 14 28 2.3 1 2 0.2 
SMALLMOUTH REDHORSE 18 36 1.8 1 2 0.3 34 68 5.8 11 22 1.8 21 42 5.1 
BLACK REDHORSE - - ... - - — 2 4 0.3 — — — 1 2 0.2 
GOLDEN REDHORSE 31 62 3.1 23 46 7.2 39 78 6.6 33 66 5.5 92 184 22.5 
CHANNEL CATFISH 6 12 0.6 2 4 0.6 24 48 4.1 1 2 0.2 6 12 1.5 
FLATHEAD CATFISH 2 4 0.2 6 12 1.9 2 4 0.3 1 2 0.2 — — — 
BROOK SILVERSIDE - - — 1 2 0.3 — — — — — — — — — 
ROCK BASS 1 2 0.1 — — — — — — — — — — — — 
GREEN SUNFISH 1 2 0.1 1 2 0.3 1 2 0.2 — — — 4 8 1.0 
ORANGESPOTTED SUNFISH — - — 5 10 1.6 — — — 1 2 0.2 — — — 
BLUEGILL — - - — — — — — — — — — 3 6 0.7 
LONGEAR SUNFISH 10 20 1.0 23 46 7.2 7 14 1.2 3 6 0.5 31 62 7.6 
Lepomis HYBRID — - - — — — 1 2 0.2 — — — 1 2 0.2 
SMALLMOUTH BASS 13 26 1.3 13 26 4.0 7 14 1.2 11 22 1.8 30 60 7.4 
LARGEMOUTH BASS — - — 1 2 0.3 — — — 4 8 0.7 10 20 2.5 
GREENSIDE DARTER 12 24 1.2 — — — 19 38 3.2 — — — — — — 
RAINBOW DARTER — - — — ~ — 1 2 0.2 1 2 0.2 — — — 
BANDED DARTER 24 48 2.4 3 6 0.9 52 104 8.8 10 20 1.7 7 14 1.7 
LOGPERCH 45 90 4.4 13 26 4.0 44 88 7.5 32 64 5.3 47 94 11.5 
BLACKSIDE DARTER - - - - - - 2 4 0.3 - - - - - -

Total Fish 1,014 2,028 100.0 321 642 100.0 590 1,180 100.0 599 1,198 100.0 408 816 100.0 
Total Species 22 20 23 21 18 

IBI 38 34 44 36 46 
IWBmod 9.5 7.9 9.9 8.9 9.1 



Table 4. IB! Metric Results and Scores for Fish Sampling Locations on the Great Miami River near the AK Steel Hamilton Site, September & October 2007. 
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1 15.9 5 73.4 5 64.1 5 0.7 3 

3 22.0 3 68.2 5 58.7 5 0.2 5 
1 39;7 1 56.4 5 29.5 3 0.0 5 

3 19.5 3 71.0 5 47.8 5 0.9 3 
3 14.2 5 74.3 5 45.1 5 0.2 5 



Table 5. Index of Well Being (IWB & IWBniod) Metric Results and Scores for Fish Sampling Locations on the Great Miami River near the 
AK Steel Hamilton Site, September & October 2007. 
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GMRF30 BOAT 6-Sep-07 500 10.13 9.85 1360 46.78 1032 35.31 2.44 2.16 
GMRF30 BOAT tO-Oct-OT 500 10.00 9.48 2028 60.55 1218 35.51 2.02 2.12 

GMRF27 BOAT 6-Sep-07 .500 8.76 8.17 752 85.07 544 36.00 2.04 1.19 
GMRF27 BOAT 10-0ct-07 500 8.64 7.90 642 76.94 454 24.82 2.05 1.18 

GMRF25 BOAT 6-Sep-07 500 9.47 9.16 914 37.72 822 22.35 2.49 1.75 
GMRF25 BOAT 10-0ct-07 500 10.19 9.88 1180 84.73 986 54.35 2.47 1.97 

GMRF20R BOAT 6-Sep-07 500 8.98 8.57 862 14.62 678 8.14 2.35 1.91 
GMRF20R BOAT 10-0ct-07 500 9.19 8.91 1198 10.82 738 10.13 2.06 2.39 

GMRF20L BOAT 7-Sep-07 500 9.62 9.25 904 52.65 710 32.01 2.38 1.85 
GMRF20L BOAT 11-Oct-07 500 9.37 9.06 816 62.40 690 39.96 2.29 1.67 



Table 6. OEPA Qualitative Community Tolerance Value (QCTV) and GEPA narrative tolerance classification 
for behthic macroinvertebrate taxa collected from the Great Miami River near the AK Steel Hamilton Site, 
September 2007(OEPA 2008). 

Narrative Narrative 
Taxa QCTV Tolerance® Taxa QCTV Tolerance 

Turt>eilaria 28.0 F Cheumatopsyche 43.3 F 
Umateiia graciiis 36.1 F Hydropsyche orris 44.5 Ml 
Plumatelia 39.2 F Hydropsyche simulans 46.6 Ml 
OligoGhaeta 17.5 T Hydropsyche aerata 48.2 Ml 
Piacpbdeila F Hydropsyche bidens 46.7 Ml 
Mooreobdelia microstoma 19.4 T Ceratopsyche morosa 50.5 Ml 
Ostracoda „ 

- Potamyia fiava 48.2 Ml 
Caeddotea 21.6 M Hydroptila 42.5 F 
Hyaiella azteca 28.0 F Nectbpsyche Candida 49.2 Ml 
Crangonyx 21.8 M Oecetis 44.2 Ml 
Orconectes rusticus 34.7 F Petrophiia 47.8 1 
Hydracarina 42.3 F Laccophiius macuiosus 13.0 T 
Coiiemboia , — Dineutus 42.5 F 
Isonychia 49.5 Ml Peltodytes 16.7 M 
Acentreila turbida 54.4 1 Heiichus 42.1 Ml 
Baetis intercalaris 47.1 F Ancyrenyx variegata. 40.0 Ml 
Centroptilum 41.0 Ml Macronychus giabratus 44.5 Ml 
Prodoeon 43.0 Ml Stenelmis 42.7 F 
Cailibaetis 24.8 M Tropistemus 10.2 M 
Piauditus 50.9 Ml Berosus 23.4 M 
Leucrocuta 46.7 1 Enochrus 39.2 F 
Heptagenia 47.8 - Ceratppogonidae 28.1 F 
Stenacron 43.2 F Atrichopogon 38.7 F 
Stenonema femoratum 43.5 F Prociadius 21.7 
Maccaffertium pulcheilum 47.6 Ml Abiabesmyia maiiochi 33.7 F 
Maccaffertium terminatum 46.4 Ml Labrundinia 36.0 F 
Maccaffertium exiguum 48.9 1 Thienemannimyia grp. 30.0 F 
Tricorythodes 45.2 Ml Cricotopus bicinctus grp. 24.8 
Caenis 42.6 F Nanodadius distinctus 24.6 
Anthopotamus myops 42.5 Ml Nanocladius crassicomus/irectinervis 39.5 F 
Hetaerina 44.6 F Chironomus 39.7 T 
Argia 33.7 F Cryptochironomus 33.6 F 
Enaliagma . - Dicrotendipes neomodestus 34.3 F 
Boyeria vinosa 41.0 F Dicrotendipes simpsoni 16.5 T 
Aeshna 29.8 F Glyptotendipes 21.3 
Gomphus 45.9 F Parachironomus 37.0 F 
Epitheca princeps 12.4 T Parachironomus firequens 37.0 F 
Belostoma flumineum . F Phaenopsedra obediens grp. 36.4 F 
Palmacorixa 24.7 F Potypedilum flavum 39.9 
Trichocorixa 38.4 F Poiypediium halteraie grp. 33.4 
^natra . F Ppi^edilum iliinoense 17.6 T 
Corydalus comutus 47.1 Ml Poiypediium scaiaenum grp. 29.3 F 
Siaiis 30.0 T Pseudochironomus 31.5 F 
Chimarra obscura 46.4 Ml Rheotanytarsus 44.2 Ml 
Cymeiius fratemus 29.3 F Tanytarsus glabrescens grp. 41.1 F 



Table 6 (cont.) 

Narrative 
Taxa QCTV Tolerance 

Tanytarsus guerlus grp. 41.9 Ml 
Stmulium 34.8 F 
Ephydridae 38.3 F 
Ellmla 38.4 Ml 
Fossaria 29.7 F 
Physa 16.5 T 
Helisoma 28.7 M 
Menetus 14.4 T 
Ferrissia 33.7 F 
Corbicula fiuminea 37.6 Ml 
Musculium 38.2 — 
®l=lntoierant, MI=Moderately Intolerant, F=Facultative, M=Moderately Tolerant, and T=Tolerant. 



Table 7. The Composition. Number, and Relative Abundance of Benthic Macroinvertebrates Occuning on Hester-Dendy Samplers from the Great Miami River near the 
AK Steei HamiHon Site, September 2007, ^ • . 

GMRSD30 GMRSD29 GMRSD26 GMRSD2S GMRSD24 GMRSD22 GMRSD21 GMRSD20 
TAXA No. % No. % No. % No. % 

Turbellafia 266 1.81 339 2.83 124 4.69 175 2.98 
Plumateila 1 0.01 1 0.01 1 0.0)4 1 0.02 
Oligochaeta: - - - - 44 1.66 . 1 0.02 
Ostracoda — - — - 44 1.66 . - -
isonychia 1 0.01 71 0:59 — — 2 0.03 
Acentrella turbida — - 129 1.08 
Baetis intercalaris 4 0.03 531 4.43 — - 2 0.03 

No. % No. % 

793 6.25 2,319 11.93 
1 0.01 1 0.01 

NO. % 

427 4.94 
1 0.01 
7 0.08 

No. 

141 1:11 

268 2.11 

17 0.09 

Plauditus 
Prodoeon 
Maccaflertium exiguum 
Maccaffertium puichellum 
Maccaflertium terminatum 
Stenacron 
Tricorythodes 
Caenis 
Hetaerina 
Atgia 
Enallagma 
Chimarra obscura 
Cymeilus ffatemus 
Ceratopsyche morosa 
Oheumatbpsyche 
Hydropsyche aerata 
Hydropsyche bidens 
Hydropsyche orHs 
Potamyia flava 
Hydroptila 
Petrophiia 
Ancyronyx variegata 
Macronychus glabfatus 
Stehelmis 
Berosus 
Abiabesmyla mailochi 
Labrundinia 
Thienemannimyia grp. 
Cricotopus bicinctus grp. 
Nanodadius 
crassicomus/rectineivis 
Nanodadius distinctUs 
Dicrotendipes neomodestus 

29 0.15 
1 0.01 

82 0.64 
1 0.01 
4 0.03 

8 0.06 

2 0.02 

1 0.01 
66 0.45 
10 0.07 

260 1.77 
137 0.93 

7,311 49.83 3,465 28.92 

65 0.54 
12 0.10 
70 0.58 

5 0.09 4 0.03 
2 0.08 34 0.58 140 1.10 

20 0.76 72 1.22 265 2.09 
252 9.53 301 5.12 268 2.11 
241 9.11 2,002 34.05 1,872 14.76 

3 
17 
7 
1 

2,179 

0.02 
0.09 
0.04 
0.01 

11.21 

4 0.05 

285 
87 
75 

3.30 
1.01 
0.87 

108 
281 
498 
288 

4,891 
4 

0.84 
2.19 
3.89 
2.25 

38.18 
0.03 

GMRSD23 
No. % 

1 0.02 

1, 0.02 

1 0.02 

34 0.82 
133 3.21 
87 2.10 

377 9.11 
765 18.49 

1 0.02 
2 0.01 _ — 2 0.08 2 0.03 2 0.02 — — 5 0.06 — — 1 0.02 
- - - - - - - -

n 
- - 5 0.06 - - 1 0.02 

(O
 

1 

0.06 551 20.83 80 1.36 
1 

2 
U;Ul 
0.02 1 0.01 35 0.40 200 1.56 735 17.77 

205 1.40 460 3.84 — — 2 0.03 132 1.04. 1,032 5.31 — — 32 0.25 1 0.02 
3,353 22.85 3,606 30.10 35 1.32 1,561 26.55 6,098 48.07 10,528 54.17 4 0.05 4,450 34.74 436 10.54 

390 2.66 1,232 10.28 - - 166 2.82 528 4.16 1,165 
i 

5.99 
n ni 

- - 66 0.52 - -

384 2.62 515 4.30 32 0.54 5 0.04 
I-

779 
U.U 1 

4.01 225 1.76 
32 0.25 

1 0.01 
— — 3 0.03 - - - - 131 1.03 

8 0.06 — — 
— — — — — — 1 0.02 — — — — 1 0.01 7 0.05 1 0.02 
— — 2 0.02 4 0.02 

1 0.01 — — — — 
64 0.74 — - - -

— — _ — — — — _ — — — — 64 0,74 — — 13 0.31 
432 2.94 136 1.14 24 0.91 40 0.68 128 1.01 75 0.39 — _ 395 3.08 243 5.87 
- - 88 0.73 72 2.72 72 1.22 96 0.76 85 0.44 - - - -

112 0.76 88 0.73 40 1.51 56 0.95 224 1.77 139 0.72 128 1.48 85 0.66 90 2.18 
160 1.09 32 0.27 40 1.51 88 1.50 16 0.13 64 0.33 64 0.74 53 0.41 115 2.78 

— — — 40 1.51 — — 16 0.13 — -i 448 5.18 — — • 13 0.31 



Table7(cont.) 

GMRSD30 GMRSD29 GMRSD26 GMRSD25 GMRSD24 GMRSD22 GMRSD21 GMRSD20 GMRSD23 
TAXA No. % No. % No. % No. % No. % No. % No.. % No. % No. 

Glyptotendipes 84S 5.78 88 0.73 1,016 38.41 376 6.39 96 0.76 11 0.06 6,848 79.21 512 4.00 781 18.88 
ParachironPmus frequens 16 0.11 16 0.13 - - - - - - __ 85 0.66 13 0.31 
Polypedilum flavuhi 368 2.51 456 3.81 40 i:51 232 3.95 592 4.67 480 2.47 64 0.74 96 0.75 64 1.55 
Polypedllum scalaehum grp. p- - - - 16 0.60 - - - - - - - - - - - -
Rheotanytarsus 320 2.18 576 4.81 40 1.51 576 9.80 864 6.81 235 1.21 - 395 3.08 230 5.56 
Taiiytaraus glabrescena grp. 16 0;11 - - - - - - - - __ _ _ __ __ 
Ellmia 1 0:01 - 1 0.04 - 3 0.02 3 0.02 15 0.17 - -
Physa _ _____ 1 0.02 ---- 9 0.10 1 0.01 
Menetus - - - - - - - - - - - - 2 0.02 - - - -
Ferrissia - - - .- - - - - - - - 2 0.02 - - - -
Musculium - - 1 0.01 - - - - - 259 1.33 - - - - -r -

TOTAL 14,673 100 11,982 100 2,645 100 5,880 100 12,686 100 19,436 100 8,645 100 12,809 100 4,137 100 
Total Taxa Richness 25 24 21 25 26 24 27 24 27 
EPT Richness 13 11 6 12 13 15 6 14 10 



Table 8. The Composition and Assigned Abundance^ of Benthjc Macroinvertebrates Collected from Natural Substrates in the Great Miami River 

GMRSD GMRSD GMRSD GMRSD GMRSD GMRSD GMRSD GMRSD GMRSD GMRSD GMRSD 
30 29 28 27 26 25 24 22 21 20 23 

TAXA A A A A A A A A A A A 

Turbellaiia 3 10 3 10 3 10 10 10 10 3 3 
Umateila graciiis 1 1 1 
Piumatelia 1 1 1 1 1 1 1 1 1 1 1 
Oiigpchaeta 10 3 3 10 10 3 10 10 3 3 
Placobdeila 3 1 1 1 3 3 
Mooreobdeiia microstoma 1 
Ostracoda 10 3 3 10 3 3 3 3 3 3 
Caecidotea 3 1 3 3 1 
Hyalella azteca 10 1 3 1 3 10 10 10 
Crangonyx 3 3 3 
Orconectes rusticus 3 3 1 1 1 3 1 
Hydracarina 1 1 
Coilemboia 1 3 1 
Isonychia 3 10 10 3 3 
Acentrella turbida 1 1 
Baetis intercaiaris 10 10 10 10 10 
Calilbaetis 1 3 
Centroptlium 1 3 1 
Plaudltus 1 1 3 1 1 
Leucrocuta 1 1 1 3 
Heptagenia 1 
Maccaffertium exiguum 1 
Maccaffertium pulchelium 3 3 10 3 10 10 
Maccaffertiurn temninatum 3 1 1 10 1 1 1 
Stenacron 10 1 3 . 10 10 10 3 10 10 10 
Stenonema femoratum ' 1 
Tricorythodes 10 10 10 10 10 10 10 10 10 3 3 
Caenis 1 3 3 3 3 10 3 10 
Anthopotamus myops 1 3 1 3 
Hetaerlna 3 1 
Argia 10 1 1 3 3 3 3 3 10 10 1 
Enallagma 3 3 1 3 3 3 



Table 8 (corit.) 

GMRSD GMRSD GMRSD GMRSD GMRSD GMRSD GMRSD GMRSD GMRSD GMRSD GMRSD 
30 29 28 27 26 25 24 22 21 20 23 

TAXA A A A A A A A A A A A 

Boyeila vinosa 1 1 
Aeshna 1 1 
Gbmphus 1 1 
Epitheca princeps 1 
Belostpma flumineum 1 3 3 1 1 
Palmacorixa 1 1 
Trichocorixa 10 1 3 10 10 10 3 3 3 
Ranatra 1 
Corydalus comutus 1 
Slalis 3 1 
Chimarra obscura 1 1 
Cyrnelius fratemus 1 1 1 1 
Ceratopsyche morosa 10 10 10 10 10 
Cheumatopsyche 1 10 10 10 3 10 10 10 
Hydropsyche aerata 1 3 3 3 1 10 10 3 
Hydropayche bidens 3 
Hydropsyche orris 1 3 10 10 
Hydropsyche simulans 1 
Hydroptlla 3 3 1 3 1 3 1 1 10 
Nectopsyche Candida 1 
Oecetis 3 
Petrophila 1 1 1 
Laccophiius macuiosus 3 3 1 3 
DIneutus 1 
Peitodytes 1 1 1 3 1 
Helichus 1 1 1 
Ancyronyx variegata 1 3 
Macronychus giabratus 1 1 
Steneimis 10 10 3 10 10 3 10 10 3 10 
Tropistemus 3 3 1 3 1 10 3 
Berosus 1 1 1 3 
Enochrus 3 1 
Ceratopogonidae 1 



Table 8 (cont.) 

GMRSD GMRSD GMRSD GMRSD GMRSD GMRSD GMRSD GMRSD GMRSD GMRSD GMRSD 
30 29 28 27 26 25 24 22 21 20 23 

TAXA A A A A A A A A A A A 

Atnchopogon 1 
Procladiua 1 10 1 1 1 1 3 10 
Ablabesmyia mallochi 1 1 1 1 3 3 1 3 
Labruhdinia 1 
Thienemannimyia grp. 1 10 1 1 10 1 10 3 
Cricotopus bicinctus grpi 1 3 3 10 1 3 3 3 3 
Nanocladiiis 
crassicbmus/rectinervis 1 1 3 
Nanodadius distinctus 1 1 1 3 
Chirononius 10 1 1 10 3 1 3 
Cryptochironomus 1 1 
Dicrotendlpes neomodestus 10 1 1 10 10 3 10 10 10 3 
Dicrotendipes simpsoni 1 
Glyptotendipes 10 10 3 10 10 10 10 10 10 10 10 
Parachironomus 1 
Parachironomus frequens 1 3 
Phaenopsectra obediens grp. 3 1 1 1 
Poiypedjium flavum 3 10 10 10 1 10 10 10 1 3 3 
Polypedllum haReraie grp. 1 
PQlypedijum illinoense 1 1 1 
Polypedllurn scalaenum grp. 1 1 1 1 1 1 
Pseudochlronomus 1 
Rheotariytarsiis 10 10 3 1 10 3 3 
Tahytarsus gjabrescens grp. 1 1 3 
taiiytarsus guedus grp. 3 1 3 1 1 
Simullum 3 1 
Ephydrldae 1 
Elimia 3 1 10 3 10 10 3 10 3 1 
Fossaria 1 
Physa 3 1 3 1 10 1 3 1 3 1 
Hellsoma 1 3 1 



Table 8 (cont.) 

Grand Total 99 
Abundance assigned as 1=1-2 Individuals, 3=3-9 Individuals, and 10^10 Individuals. 

TAXA 

GMRSD 
30 
A 

GMRSD 
29 
A 

GMRSD 
28 
A 

GMRSD 
27 
A 

GMRSD 
26 
A 

GMRSD 
25 
A 

GMRSD 
24 
A 

GMRSD 
22 
A 

GMRSD 
21 
A 

GMRSD 
20 
A 

GMRSD 
23 
A 

Fenissia 3 1 
Corbicula fluminea 3 
Musculjum 3 10 3 1 3 10 10 10 1 

Total Taxa RIctiness 50 46 26 35 44 38 49 46 36 40 36 
EPT Taxa Richness 12 14 12 13 9 10 15 14 10 4 6 



Table 9, ICI Metric Results and Scores for Benthic Macroinvertebrate Sampling Locations on the Great Miami River near the AK Steel Hamilton 
Site, September 2007. 
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GMRSD30 3297 44 14,673 25 4 8 6 5 4 8 4 53.1 6 29.6 4 2.3 2 15.0 4 1.1 6 12 4 

GMRSD29 3298 50 11,982 24 4 7 6 4 4 8 4 36.2 6 48;5 6 4.8 2 10.4 6 1.0 6 14 6 

GMRSD28 3298 42.7^ 12 4 

GMRSD27 3298 39.8^ 13 4 

GMRSD26 3298 26 2,645 
1 

21 2 4 2 2 2 9 6 19.5 6 22.2 4 1.5 2 56.8 0 5.9 0 9 2 

GMRSD25 3298 42 5,880 25 4 7 6 5 4 7 4 41.1 6 31.3 4 9.8 4 17.7 4 2.7 2 10 4 

GMRSD24 3298 48 12,686 26 4 7 6 6 4 8 4 23.3 6 53.3 6 6.8 2 15.5 4 0.9 6 15 6 

GMRSD22 3298 46 19,436 27 4 8 6 7 4 7 4 11.6 4 69.5 6 1.2 2 17.7 4 0.8 6 14 6 

GMRSD21 3298 24 8,645 4 4 2 2 2 7 4 5.2 2 0.5 0 0.0 0 94.2 0 0.8 6 10 4 

GMRSD20 3298 42 12,809 • 27 
; 

4 8 6 6 4 7 4 47.5 6 39.1 4 3.1 2 10.3 6 0.4 6 4 0 

GMRSD23 3298 34 4,137 24 4 7 6 3 2 9 6 33.8 6 28.3 4 5.6 2 32.2 0 2.8 2 6 2 
HD samplers missing or vandalized. iCI score could not be calculated. Value represents the median QCTV from the qualitative samples. 



Table 10. Summary of QHEI Metric Scores in the Great Miami River near the AK Steel Hamilton Site, September 2007. 

QHEI 
Location Substrate Cover Channel Riparian Pool/Current Riffle/Run Gradient Score 

GMRF30 20 11 16.5 6.5 12 7 10 83 

GMRF27 10 14 11.5 4.5 11 0 10 61 

GMRF2S 17.5 9 14 4.5 11 6.5 10 72.5 

GMRF20R 17 10 13.5 5 9 0 8 62.5 

GMRF20L 17 16 13 5 10 0 8 69 



Table 11. Water Quality Measurements in the Great Miami.River near the AK Steel Hamilton Site in September and October, 2007. 

Pissolved Specific 
Location Temperature (C) Oxygen (mg/l) Conductance (uS/cm) Secchi (cm) 

Sept Oct Sept Oct Sept Oct Sept Oct 

QMRF30 27.1 21.9 14.1 10.5 921 933 49.0 44.0 

GMRF27 26.3 21.8 11.6 10.9 924 934 47.0 44.0 

GMRF25 27.1 21.6 18.1 11.6 896 928 49.0 44.0 

GMRF20R 25.1 21.7 6.6 6.9 925 940 43.0 44.0 

GMRF20L 25.7 17.9 8.9 8.9 938 962 66.0 43.0 

Mean 26.3 21.0 11.9 9.8 920.8 939.4 50.8 43.8 



Table 12. Summary of QHEh IBI, IWBmod, ICI, and QCTV scores in the Great Miami River near the AK Steei Hamilton Site, 2007. 

IWBmod QCTV 
Mean IBI WWH Mean WWH ICI Median 25th 

Location QHEI !§! Blocriterion IWBmod Blocriterion !C! Blociiterlon QCTV Percentile Attainment !§! !C! 

30 41.0 42 9.7 8,5 44 36 — — 
29 83.0 — — - — 50 36 — — 
28 - - - - —® — 43.0" 38.7 

42 9.7 8.5 47 36 

39.9" sir 

FULL 

PARTIAL I L 27 61.0 37.0 42 XT' 6.5 

26 — — — — 26 36 — — 
25 

72.5 
45.0 42 9.6 8.5 42 36 — — 

24 
72.5 — — — - 48 36 — — 

22 - ' - - - 46 36 - -

9.6 FULL I Mean 72.5 45.0 42 6.5 40.5 36 

21 _ — e _ 
20R 62.5 41.0 42 8.8 8.5 

42 36 
20L 69.0 45.0 42 9.2 8.5 42 36 

23 - — - - - 34= 36 - -

42.0 FULL I L Mean 65.6 43.0 9.0 6.5 36.0 36.0 

stream Mean 66.3 42.0 42.0 6.9 6.5 40.6 36.0 

'HD samplers missing or vandalized. 
''Median QCTV >25th percentile QCTV score for Good and Excellent ICI sites suggests that the WWH blocriterion is being achieved. 
'IBI/ICI within 4 units of the IBI criterion (i.e., within OEPA's Area of insignificant Departure), 
"Mean IWBmod wKhin 0.5 units of the IWBmod criteriori (i.e., within OEPA's Area of Insignificant Departure).. 
"Benthic data were not incorporated in the attainment assessment due to severe flow restrictions at the site. 

Z! 
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APPENDIX C 
SURFACE SOIL SAMPLING RESULTS, 2008 



APPENDIX c 
AOC 22 Surfac* Soli Data 
AK StoerFonnar ARMCO. Hamilton Plant 
New Miami, Butler County, Ohio 
Baaalino Ecological Rlak Aaaasament. 

Sample Location; 
Sampla Top (ft lialow ground auifaca): 

Sampla Bottom (ft balow groimd surfaco): 
Sampiabate: 

AOC22RA1 
0 

0.5 
05070006 

AOC22RA2 
0 

0.5 
051270008 

AOC22RA3 
0 

0:5 
05080008 

AOC22RA4 
0 

0.5 
09080006 

AOC22RA5 
0 

0.5 
05080006 

AOC22RA6 
0 

0.5 
05080008 

AOC22RA7 
0 

0.6 
05080008 

AOC22RA8 
0 

0.5 
05080008 

AOC22RA8 
0 

0.5 
oaoBaom 

AOC22RA10 

0 

0.5 
05080008 

AOC22RA11 

0 

0.5 
05080000 

AOC22RA12 

0 

0.5 
OSOOBOM 

AOC22RA13 

0 

0.5 
05080008 

AOC22RA14 

0'. 

05090006 

AOC22RA15 

0 

0.5 

061290000 

AOC22RA16 

0 
oji 

OSI20I2060 

AOC22RA17 
0 

0,5 
OSBOOOOO 

AOC22RA10 
0 

DA 
0507/2000 

Analyta 
DAF10 
(ugftg) 

E8L 
(MOAcg) 

l.l.l-Trfchlore^ne 1.0E403 3.0E404 <0.835 U <0.574 U <0:57 11 .<0.59 IJ <0.615 g <1.35 V <0.515 g <0.616 g <0.57 U ND.L ND.L <0.444 g .<0.577 U u <0.6 U <0.604 g <0.639 P <62.3 U 

~1.3E402 <0^835 [} <0.574 u <0;57 g <0.59 U <0.615 u .<1.35 . 11 <0.515 g <0.616 g <0.57 U <64.1 U <67.6 II <0.444 g <0.577 g <0.583 U ...<0.6. II <0.604 II <0.639 U <52.3 g 
1.1.2-TrichlorD-l ̂ ^^uoRM NE NE. <0;835 <0.574 u <0.57 II <0.59 II <0.615 II <1.35 II <0.515 i; <0.616 u <0.57 g <64.1 U <67.6 <0.444 u <0.577 LI <0.583 u <0.6 U <0.604 . g U <52.3 . u 
1.1;2TTrichloroalhana •$JOE^O 2.9E404 <0.835 \l <0.574 u <0.57 g <0.59 U <0.615 II <1.35 II <0.515 u <0.816 y <0.57 u <64.1 U <67.6 U <0.444 . M <0:577 u <0.583 u <0.6 U <0.604 u <0.639 • U <52.3 u 
1.1-Oichlorbelhina ^JOB*OA <1.67 U <1.15 g <1,14 11 <1.18 u . <1.23 11 2.6S p <1.03 M <1.23 II <1.U u .<128.. . U <135 g <0.88S (1 <1.15 . u : <1.17 u <1.2 P <1.21 u <1.28 U <105 u 
1.i4)fchloroethaM 9:0^1 8.3E403 <0.835 U <0.574 u <0.57 g <0.59 11 <0.615 g <1.35 (1 <0.615 u <0.616 u <0.57 u <64.1 U <67.6 u <0.444 g <0.577 g <0.583 u <0.6 II <0.604 II <0.639 U <52.3 g 
1.2.4TrichlorQb0p'«nfli I.IE-KM <0.835 U <0,574 u <057 11 <0.59 11 <0.615. II <1.35 II <0.515 g <0.616 u <0.57 g <64.1 U <67.6 u <0.444 g <0.577 u <0.583 UJ <0.6 U <0.604 g II <52.3 U 

NE 3.6E-K)1 1 <3 3iS U <2.3 u <9 9R U 9 36 . U 2.46 u 53& U <2.06 II 2.46 u <2.28 u <957 • 11 07n 11 <1.78 u 11 <2 3.*^ U <2.4 U <2.42 u <2.65 U <209 u 
1.2-Dlhromoolhano NE <0,835 • U <0.574 II <0.57 g <0.59 II <0.615 II <1,35 (1 <0.515 u <0.616 . II .<0.57 u <64.1 U <67.6 g <0.444 g <0.677 u II <0.6 U <0.604 u <0.639 U <52.3 U 

g^E403 3.0E403 <0.835 i; <0.574 u <0.57 g <0.59 II <0.615 g <1.35 II <0.515 g <0.616 u <0.57 g .<64.1 U <67.6 <0.444 g <0.577 "U u <0.6 II <0.604 II <0.639 U <52.3 u 
1.2-DlclilainBltiane 2.1 E^ <0.E35 II <0.574 u <0.57 II <0.59 g <0.615 g . <r.35 (1 <0:515 g <0.616 u <0.57 11 <64.1 U <67.6 .. u . <0.444 M <0.577 LJ <0.583 u <0.6 P <0.604 p <0.639 g <52.3 u 
1.2^chldRiDroDana 1.0E-K)1 3.3EH)4 <0.635 y <0.574 y <0.57 y <0.59 u .<0.615 u <1.35 p <0.515 -U— <0.616 p <0.57 u <64.1 u <67.6 y <0.444 y .<0.577 V <0.^3 g <0.6 <0-60^- U <0-639 g <52.3 g 
l-S^DIetilofobergane 

1i)&»03 
3.8E'K)4' 
$.6E4^ 

<0-655 
<0.635 

y 
If 

<0.574 

<0.574 
u 
II 

<0.57 

<0.57 
V 
II 

<0-59 

<0.59 
u 
u 

<0.615 
<0.616 

y . 
II 

..<1.36 

<1.35 
u_. 
II 

<0:515 

<0.515 
u 
u 

<0.616 

<0.616 
g 
u 

<0.57 
<0.57 • 

u 
g 

<64.1 

<64.1 
u 
U 

<67.6 
<67.6 

y <0.444. 
<0.444 

u 
_ii 

<0.577 
<0.577 

u 
u 

UJ 
UJ 

<0.6 
<0.6 

. ,U .J 
II 

<0.604. 
<0.604 

jg__ 
u 

<0.^.9 

<0.639 
u 
p <52.3 

u 
u 

2.aiilafione NE 9i)E404 <4.17 u <2.67 u <2.85 u <2.95 y <3.08 y 6.73 p <2.57 u <3.08 u <2.85 g <321 U <338 g <2.22 y <2.88 g <2.92 g <3 U <3.02 u <3.19 U <261 g 
2-Heiianaiie NE IPSE-KM <4P17 M <2.67 u g <2.95 u <3.08 M 6.73 p <2.57 u <3.08 u <2.85 g <321 .U. g <2.22 y <2.66 LI <2.82 u 43 u <3.02 g <3.19 U <161 u 
4-Malfivl-2-oantanDna NE 4.4E40& <4.17 II <2.87 • u <2.85 11 <2.95 g <3.08 g 6.73 II <2.57 u <3.98 II <2.65 u <321 U <338 u <2.22 II <2.88 g <2.92 g <3 u <3.02 g <3.19 p <261 u 
A^nndi 2.SE403 38.3 <5.74 - u <5.7 II <5.9 II <6:15 g 13:5 II <5.15 g <6.16 u <5.7 u <641 • U <676 <4.44 g <5.77 u <5.83 |U <6 l< <6.04 g 7.54 ,1 <523 g 

2.0&K)1 <0.835 II <0.574 u <0.57 II <0.59 _ii <0.615 g <1.35 . _y <0.515 11 , <0.616 g <0.57 u <54.1 LJ <67.6 <0.444 g <0;577 u <0.583 u <0.6 p <0.604 II U <52.3 u 
3^E402 BAE*02 <0.835 11 <0.574 • u <0.57 g <0.59 • II <0.615 u <1.35 II <0.515 u <0.616 u <0.57 u <64.1 U 1 <67.6 u <0.444 g <0.577 g <0.583 u <0.6 u <0.604 u <0.639 u <52.3 u 

- - a- ——, 4i)E*Q2 <0.835 . u <0.574 u <0.57 II <0.59 g <0.615 g <1.35 p <0.516 1; <0.616 p <0.67 u <64.1 .u <67.6 g <0.444 g <0.577 g g <0.6 u <0,604 u <0.639 u <52.3 u 
Bfomofiwthins 1J0E402 <1.67 u <1.16 u <1.14 g <1.18 u <1.23 y 2.69 <1.03 g <1.23 u <1.14 u <128 u <135 u II <1.15 g <1.17 u <1.2 u <1.21 g <1.26 u <105 g 
Carbon disutfide 2J&K)4 9>4E-K)1 <0.835 u <0.574 u <0.57 u <0.59 u <0.616 . M <1.35 p <0.515 u <0.616 u <0.57 g <64.1 u <67.6 <0.444 u <0.577 g <0.583 g <0.6 g <0.604 u <0.639 g <52.3 u 
Carbon talrachlbrtde ZJOMi 3.0&K>3 <0.835 u <0.674 u <0.57 u <0.59 u <0:615 g <1.35 p <0.515 u <0.616 g <0.57 11 , <64.1 LI <67.6 u <0.444 y <0.577 LJ <0.583 u <0.6- u <0.604 g u <52.3 g 
fihlwnhwwww 7J)&K)2 1.3E404 <0.836 (1 <0.574 u <0.67 g <0.59 g <0.615 U <1.35 p <0.515 u <0.616 u. <0.57" u <64.1 LJ <67.6 u <0.444 g <0.577 u <0.563 u <0.6 u <0.604 u u <52.3 II 
CMofoathana NE NE . <1.67. M <1.15 u <1.14 g <1.18 u <1.23 y 2.69 11 1.03 11 <1.23 II <1.14 u <128 U <135 11 <0.889 g <1.15 u <1.17 u <1.2 u <1.21 u <1.28 u <105 u 
ChlMDfbmi ajQE402l <0,835 u <0.574 u <0.57 g <0,59 u <0.615 y <1.35 g <0.515 g <0.616 u <0.57 u <64.1 U <67.6 L| <0.444 g <0.577 u 1 <0.583 U 1 1 <0.6 U 1 <0.604 U 1 <0.639 U <52.3 g 
ChlomniBlhaiiB NE 1.0E404 3.34 u <2.3 g <2.28 g <2.36 • u <2.46 y 5.58 g <2.06 g <2.46 u <2.28 g • <257 U <270 u <1.78 y <2.31 u <2.33 u <2.4 g <2.42 g <2.55 u 1 <209 U 1 

da-U-Dlchlamaltiena 2.0E«02 <0.835 u <0.574 u <0.57 u <0.59 g <0.616 g <1.35 II <0.516 u <0.616 g <0.67 u <64.1 LJ <67.6 u . <0.444 Lf <0.57/ u <0.583 u <0.6 u <0.604 u u II 

NE <0.835 u <0.574 u <0.57 u <0.59 u <0.615 u p <0.515 g <0.616 II <0.57 u <64.1 U <67.6 u <0.444 g <0.577 u <0.583 ui <0.6 g <0.604 g <0.639 u <52.3 u 
Cvdohaxarta NE <0.835 u <0.574 g <0.57 u <0.59 u <0.615 g <1.35 p <0.515 u <0.616 u <0.57 g <64.1 U <67.6 u <0.444 g <0.577 u u <0.6 II <0.604 II <0.639 u 73.4 J 

2i)E*02 <0.835 g <0.574 u <0.57 g <0.59 u <0.615 g <1.35 _y <0.515 u <0.616 u <0.57 (J <64.1 U <67.6 u <0.444 g <0;577 g <0.583 u <0.6 • g <0.604 II <0.639 u <52.3 u 
aSofbdifluoroinethana NE <0.417 u <0.267 u <0.285 u <0.295 g <0.308 g 0.673 p 0.257 u <0.308 g <0.285 y <32.1 U <33.6 u <0.222 Lf LJ <0.292 '0 <0.3 u <0.302 g <0.319 u <26.1 _ij_ 
PfhtothAnMriA " 1 7JD&>03 <0.835 ij <0.574 u <0.57 g <0.59 • u <0.615 g p <0.515 11 <0.616 II <0.57 U <34.1 U <67.6 u <0.444 g <0.577 fi <0.583 u <0,6 g <0.604 u <0.639 g <52.3 g 
hflpfoowlbaniane NE NE <0.636 g <0.574 u <0.57 u <0.59 u <0.615 II <1.35 P <0.516 u <0.616 g <0.57 g <64.1 U <67.6 u 40.444 g <0.577 u u . <0.6 u <0.604 u <0.639 u ^552.3 u 
lyMhvl acalale NE 1 NE <1.67 u <1.15 u <1.14 u <1.18 u <1.23 _y 2.69 II <1.03 g <1.23 u <1.14 LI <363 J <135 u <0.889 jj <1.15 u <1.17 u <1.2 11 <1.21 II <1,28 p 1100 
Mathvlcvdohaxane NE 1 NE <1.67 g <1.15 . u <1.14 g <1.18 u <1.23 g 2:69 p <1.03 u <1.23 u <1.14 u <128 U <135 u <0.889 g <1.15 g <1.17 u <1.2 u <1.21 II u 266 
MalhvtonachlQrida <1.67 u <1.16 u <1.14 u ..<1.18 g <1.23 g 2.65 g <1.03 11 <1.23 g <1.14 u U <135 II <0.889 g <1.15 LI <1.17 g <1.2 u <1.21 g <1.26 g <105 u 

NE "NE <1.67 g <1.15 u <1.14 u <1.18 u <1.23 g .2.69 g <1.03 g <1.23 II <1.14 u <128 U <135 u <0.889 g <1.15 g <1.17 u <1.2 g <1J:1 u u <105 g 
Stwana 2i)E*03 y <0.574 y <0.57 u <0.59 u ; <0.615 g <1.35 _y <0.515 .. u <0.516 g <0.57 V <64-.1 g <67.6 u <0.444 g <0.577 u <0.583 u <0.6 u <0.604 u . <0.639 ~V <52.3 u 
TatriMhloroalhana ,<0.835 u <0.574 u <0.57 u <0.59 u 1 <0.615 g <1.35 _U <0.515 u <0.616 u <0.57 II <64:i u <67.6 g <0.444 g <0.577 u <0.583 g <0.6 g l<a6Q4 U— ̂ 639 u <52.3 u 
Toluona 6.0E-K)3 <0.835 y <0.574 V <0.57 U <0.59 u <0.615 y <1.35 U <0.515 • u <0.616 . u <0.57 V <64.1 U <67.6 u <0.444 y <0.577 y .1 <0.563 g <0.6 g <0.604 g <°-639 u <?2-3 U 

3.0E*02 
NE 

<0.835 
.<0:835 

V 
u 

<0.674 

<0.574 
u 
u 

<0-57 
<0.57 

u 
u 

<0-59 

<0.59 

y.... 
u 

<0.615 
•<0P616 

y 
g 

1 <l,4i 
' <1.3i r- U.. 

g 
<0.516 

<0.515 
u 
u 

<0.616 

<0.616 
U 
II 

<0.57 
<0.57 

u, -
u <64.1 u <67.6 u <0.444 g 

<P.07f— 
<0.577 g 

•>0.583— 

u <0.6 g 
<0.604 
<0.604 g <0.639 u <52.3 

_U_ 
u 

TifcMomalliaiie 3.0E4O1 '<rift3s u 1 1 <0 S7^ U 1 <0.57 u <0.59 _u <0.616 _u <1.35 u <0.515 u <0.616 u <0.57 u <64.1 - LJ . <67.6 u <0.444 u <0.577 LJ <0:583 u <0.6 u <0.604 II <0.639 u <52.3 g 
Trichlorofluomnelhane NE <0.417 y <0.287 g g <0.295 u <0.306 

- V 
g <0.675 y <0.257 u <0.308 g 0.285. u <32.1- u <33.6 (1 <0.222 y <0.288 u 0.292 p <0.3 g <0.302 u <0.319 u *26.1 • u 

VInvl chloilila 7i)E'K)0 f:5E4Q2 <1.67... . u. <1-15 u <1.14 11 <1.18 . g <1.23 g <2.69 g <1.03- II <1,22 u <1.14 g <128 LI <135 u <0.889 LI <1.15 LJ <1.17 g <1.2 g 41.21 g <0.126 u <105 u 
Xvlene 1.0EW 1POE+04I <0,835 u <0.574 u <0.57 u <0.59- u_ <0.615 u_ <1.35 u <0.515 u_ <0.616 _ u <0.57 u <64.1 u <67.6 u <0.444 u ^0.577 _u _ <0.583 <0.6 u <0.604 u <0.639 u 265 J 

loiindii/ifi •4ko) 
1.1-aibheh^ NE <99.3 . u 4S80 <103 u <205 g 1 <107 .. u <101 u <98.2 u <106 u 1 <184 u- 1 <187 u <1810 UJ <876 II <453 g u <205 g <208 g <179 g 1 <86.1 u J 

NE NE 16.8 J <1090 u <31.6 g 58.6 J 1 70.9 . 1 <101 g 16P8 J <106 p 1 a2ii - 28.9 <1610 0" 4876 u <453 u u <205 M <208 11 <179 u 1 125 1 

1J4E406 4.0E403 <99.3 u <1090 u <103 g <205 u <107 g <101 u <98.2 u <106 g 1 <184 u <187 u <1810 gj <876 g <453 u <99.7 u <205 u <206 II <179 u <88.1 u 
2.4.6-Tricbloroohonal 9.8E403 <99.3 g <1090 u <103 g <205 u <107 g <101 u <98.2 u <106 u <184 u <187 u <1810 ip <876 LI <453 LI <99.7 u <205 u <208 u <179 P <88.1 u 
SjUXcbloroDtianDl 6.0E4^ <99;3 u <1090 . u <103 u <205 g <107 _y <101 u <98.2 u <108 (1 <184 u <187 u <1810 ip <876 11 <463 g <99.7 UJ <205 g <208 g <179 u <88.1 g 
2.443liMtMiMmol 4jOE4<n iJOErtI <397 y - <4370 g <413 g g <413 g <405 g <393 u <425 g <736 g <747 g <7230 ip <3500 u <1810 u 1<399 UJ_I <819 u , <833 u <717 u <88.1 g 
2.4J3InHrabhanol iJOEMOi 2,0E4O4 <66.9 g <1090 u <103 11 <205 u <107 y <101 y 1 <96.2 U 1 <106 g <184 g <187 LI <1816 w <876 LI <453 u <99.7 P <205 g <208 u <179 g <352 g 
2.441tnllraleliMie ^ 3E403 <99.3 g <1090 u <103 u <205 u <107 u <101 <98.2 u. <106 u <184 u <167 u <1810 p,f <876 Lf <453 g <99.7 II <205 u <208 u <179 p _i8§.1 g 
2.frOlnllrolDliiena <99.3 u <1090 u <103 u <205 g <107 u <101 u <98;2 u <106 g <184 g . <187 u <1810 UJ <876 II <453 g <99.7 IP <205 u <208 u <179 u <88.1 u 

NE <99.3 11 <1090 u <103 g <205 g <107 u <101 u. <98.2 u <106 u <164 u <187 u <1810 UJ <876 g <453 u <99.7 u II 1 <208 U 1 <179 p <88.1 u 
2.CMorDbhanol <99.3; u <1090 u <103 • II <205 u <107 u <101 g <98.2 u <106 g <184 u <187 u <1810 II <876 u <463 u <99.7 u <205 u <208 g <179 u . <88.1 g 
24UMMnabhlhalaria NE 23.8 J 1 1620 1 <103 u 83.9 i 1 ISO 1 18.8 J 1 23:5 1 iOA 48>4 1. 41:7 1820 J 1 2680 1 2680 1 <99.7 >p <205 u <208 g <179 . p 174 J 

2iMi4hwli^anbl NE NE <99,3 • g <1090 u <103 u <205 g <107 u , <101 V <98.2 u <106 u 1 <184 LI <187 u <1810 u <876 jj <453 u <99.7 u <205 u <208 u <179 u <88.1 g 
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APPENDIX C 
On-site Surface Soil Data* 
AK Steel Former ARMCO Hamilton Plant 
New Miami, Butler Couiity, Ohio 
Baseline Ecological Risk Assessment 
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*5.48 U 1 <1850 U 1 <182 U <92 U 1 <92.1 U " 1 <542 U 1 <474 U 1 <439 U . <87.7 UJ 1 <87.3 UJ 1 <873 u -J 1 <445 u 1 <902 UJ 1 <99.6 UJ 1 <91.7- U 1 1 <94.8 U 
<5.48 U 393 1100 274 1 209 2320 709 1090 468 J 413 1290 1380 2010 153 J 126 1142 
<5.48 U 378 842 286 1 211. 1640 640 999 . 1 626 J 337 .1020 1120 1 2370 J 13:8 J 121 119 
<5.48 U 430 1130 287 1 220 J 1260 600 797 499 J 281 902 2010 1 .4800 J 1 113 J . 209 127 
<5.48 U 642 448 193 1 183 J 887 451 897 488 J 226 658 1 486 J 1 2980 J 1 737 J 108 683 

: <5:48 U 289 437 237 1 204 1660 676 1170 1 622 J 398 928 1 1220- 1 2380 113 J 126 117 
<88.5 "U <1850 u <182 U <92 U <92.1 U . <542 U <474 U <439 U <87.7 UJ <87:3 UJ <87.2 u <445 u <902 UJ <99.8 UJ <91.7 U <94.8 U 
<88.5 U <1850 U <182 • U <92 U <92.1 U • <542 U <474 u <439 U <87.7 UJ <87.3 UJ. <87.2 u <445 u <902 UJ <99.8 UJ <61.7 u <94.8 u 
<88.5 u <1850 U <182 u <92 U <92.1 U <542 U <474 u <439 U <87.7 UJ <87.3 _ UJ <87.2 u <445 u <902 UJ <99.8 UJ <91.7 u . <04.8 u 
<88.5 U <1850 U <182 U <92 U <02.1 U <542 U <474 u <439 U . <87.7 UJ <87.3 UJ <87.2 u <445 u <902 UJ <96.8 UJ <91.7 u <94.8 u 
<88.5 • U <1850 U <182 U <92 U <92.1 U <542 U <474 u <439 u <87.7 UJ . <87.3 UJ <87.2 u <445 u <902 UJ <99.8 UJ <91.7 u <94.8 u 
<88.5 U <1850 u <182 U <92 u <92.1 U <542 U <474 u <439 U <87.7 UJ <87.3 UJ <87.2 u <445 u <902 UJ <993 UJ <91:7 u <94.8 U 
<88.5 U <1850 U 376 <02 u <92.1 U <542 u <474 u ^ <439 U <87.7 . UJ <87.3 ly <87.2 u <445 u <902 UJ <99.8 UJ <91.7 u <94.8 u 
<5.48 U 440 1190 287 212 2040 702 1120 486 J 489 1330 1 1320 1 2800 1 303 J 184 16.3 
<5.48 U 112 <182 u 843 1 28.1 314 165 271 177 J njt 281 184 J 1240 J <6.03 UJ 40.1 283 
<88.5 ... U <1850 u 290 . J . <92 u <92.1 U <542 u <474 u <439 u <87.7 UJ <87.3 UJ <87.2 u <445 u <902 UJ <99.8 UJ 126 J <94.8 u 
<88.5 U <1850 u <182 u <92 u . <92.1 U <542 u <474 u <439 u <87.7 UJ <87.3 UJ <87.2 u <445 u <902 UJ <09.8 UJ <91.7 u <94.8 u 
<88.5 u <1850 u <182 u <92 u <92.1 u <542 u <474 u <439 u <87.7 UJ <87.3 UJ <87.2 u <445 u . <902 UJ 1 <69.8 UJ <91.7 u <94.8 u 
<88.5 u <1850 u <182 u <92 u <92.1 u <542 u <474 u <439 u . <87.7 UJ <873 UJ <87.2 u <445 u <902 UJ <99.6 UJ <91.7 u <94.8 u 
<88.5 u <1850 u <182 u <92 u <92.1 u <542 u <474 u <439 u <87:7 UJ <87.3 UJ <87.2 u . <445 u <902 UJ <99.8 UJ <01.7 u <94.8 u 
<5.48 u 1 718 1 3240_ 1 483 242 1870 1 1180 1 2030 388 J 1 748 1 2320 1 1 2510 1 2810 1 183 J 203. 280 
<5.48 u <1850 u 343 J 24.9 383 291 333 J 33.8 J 61.2 J 613 U <87.2 u 823 J 287 J <6.03 UJ 133 143 
<88:5 u <1850 u <182 u <92 u . <92.1 u <542 u 1^474 u <439 u <87.7 UJ <87:3 UJ <873 u <445 u <902 UJ <99.8 UJ <01.7 u <94.8 u 
<88.5 u <1850 u <182 u <92 u . <92.1 u <542 u <474 u <439 u <87.7 UJ <87.3 UJ <87.2 U <445 u <902 UJ <993 UJ <91.7 u <94.8 u 
<88.5 u <1850 u <182 u <92 u <92.1 u <542 u <474 u <439 u <87.7 UJ <87.3 UJ <87:2 U <445 u <902 UJ <99.8 UJ <91.7 u <94.8 u 
<88.5 u <1850 u <182 u <92 u <92.1 u <542 u <474 u <439 u <87.7 UJ <87.3 UJ 1 <87.2 u <445 u <902 UJ <99.8 UJ <91.7 u <94.8 u 
<5.48 u 1 292 1 1 440 1 1 190 . 1 1 163 1 1 880 1 1 423 1 646 ' ' 481 J 1 230 1 1 571 ] 481 J 1 3080 J 1 <6:03 UJ 1 093 1 <94.8 u 
<88.5 u 1 <1850 U 1 <182 " u <92 u 1 <92.1 U 1 1 <542 U 1 <474 u <439 u <87.7 UJ <87.3 UJ <87.2 u <445 u <902 UJ <993 UJ 1 <91.7 U <94.8 u 

. <5.48 u 29P_ I <182 u 1680 J 190 1 140 1 . • 114 182 u 49.8 J , 17 J 22.6 J 127 J 313 J <6.03 UJ 1 194 1 1490 1 
<88.5 u <1850 u <182 u <92 u <92.1 u <542 u <474 • u <439 u <87.7 UJ <87.3 UJ • <87.2 u <445 u <902 UJ <99.8 UJ <91.7 u <94.8 . U 
<88.5 u <1850 u <182 u <92 u <92.1 u <542 u <474 u <439 u <87.7 UJ <87.3 UJ <87.2 u <445 u <902 UJ <09.8 UJ <91.7 U <94.8 u 
<88.5 u <1850 u <182 u <92 u <92.1 u <542 u <474 u <439 UJ <87.7 UJ <87.3 UJ <873 UJ <445 UJ <902 UJ <99.8 UJ <91.7 u <94.8 u 

<439 u <87.7 UJ <87.3 UJ <873 u <445 u <94.8 u 
<439 u <87.7 UJ <87.3 UJ <87.2 u <445 u <94.8 u 

<354 u 1 <7380 U <399 U <368 . U 1 <368 U • 1 <2170 u 1 1 <1890 U <1760 u . <351 UJ ^9 UJ <349 u <1780 u <3610 UJ <399 UJ 1 <91.7 u <379 u 
<5.48 u 1 606 1 3320 292 1 1 334 1 1 1090 1 1 482 1 1 820 1 307 u 287 u 1 644 1 804 J 1700 J 11.3 J 1 287 1 133 1 
<88.5 u <1850 u 1 <182 U <92 U 1 <92.1 _ u I <542 u 1 <474 • U 1 <439 u <87.7 UJ <87.3 UJ 1 <873 u <445 u <902 UJ <99.8 UJ 1 <91.7 u r^<94.8 U 
<5.48 u I 843 1 2320 1 368 1 1 244 1 1460 1 1 '907 1 1420 J 1 663 J .1 1 703 1 1 1990 1 1 2180 1 2680 . 1 15.7 J 1 108 1 iO.6 1 

1 
<9 u <9.21 u <45.5 u <9.23 u <9.12 u <10.9 u <9.6 u <8.85 u <8.58 u <8:86 . u <8.86 u <8.75 u <9.14 u <10.1 u <9.16 u 1^92.8 1 
<9 u <9.21 u <45.5 u <923 u <9:12 u <10.9 u <9:6 u <8.85 u <8.58 u <8.86 u <8.85 u <8.75 u <9.14 u <10.1 u <9.19 u <11.1 u 
<9 u <9.21 u <45.5 u <923 u <9.12 u <10.0 

v" 
<9.6 u <8.85 u <8.58 u <8.86 u <8.85 u <8.75 u <9.14 u <10.1 u <9.16 u <11.1 u 

<9 u <9.21 u <453 u <9.23 u <9.12 u <10.9 u <9.6 u <8.85 u <8.58 u <8.86 u <8.85 u <8.75 u <9.14 u <10.1 u <9.19 u <11.1 u 
<9 u <9.21 u <45.5 u <9.23 u <9.12 . u <10.0 u <9.6 u <8.85 u <8.58 u <8.86 u <8.85 u <8.75 u <9.14 u <10.1 U <9.19 U <11.1 u 
<9 u <9.21 u <453 u <9.23 u <9.12 u <10:9 u <9.6 u 46.4 •83:7' • 1 1 80.1 1 <8.86 u <8.75 u <9.14 u <10:1 u <9.19 u <11.1 u 
<9 u <9J21 u <453 u <923 u <9.12 u <10.9 u <9.6 u 45A <8.58 u 1 <8.86 u <6.85 u 115 223 <10.1 u 12 J 81.8 

313 1 323 1 1892 1 32.3 1 1 31.9 1 38.1 1 33.8 1 112.9 1 119/1 . 1 1 2838 1 1 30.9 1 1413 603 1 3535 1 32.18 1 182.16 

Ninaun NE NE 1 7820 13800 1 8400 1 12800 8740 J 38100 J 1 28500 1 28400 1 23800 1 28800 1 18000 1 13800 J 26400 J 1 7680 . 1 1 10300 1 
Anttimv ajoEHia E:7E4>1 1 <0.272 U J 0/496 J 1 0379 J 0364 J 0.974 J 0348 J 338 J- 1 <0.266 U 1 <0.27 U <0371 U <0.26 u <0:261 U <0.315 UJ 1 0363 J 1 0.646 J 
Amnlc 1J0E»O1 14001 535 173 . 103 637 73 1 438 0.178 J 18.9 6:12 0374 <0.407 U 733 Ji 1 . 739 113 12 638 
Bvlun ' •TT2Tr?eeim 803 172 148 104 773 74:1 J 310 J 313 270 221 .228 188 120 J 177 J 112 80 
Bmnkm 34E*01 2.1EHI1 0.55 338 2:07 137 0.68 0.512 J- 43 J- -.1 4/46 433 7.36 7.09 2.78 1 J- 131 J- 1.41 031 
Cadmluni 4JOE/I» a4E«i 1 <0.136 U 2.18 138 1 0.144 J 1 0357 J 1 1.14 <0.0292 U 0383 0:546 1 <0.135 U 1 <0.136 u 1 0371 " J^ 1 0378 0313 J 1 0328 • J 10338 J 
Mdum HE NE 1580 99400 89600 71100 48800 1 88000 •J- 220000 J 138000 177000 174000 171000 67400 1 24800 J 4850 J 40800 38100 
ChnmUiinoWl 24E*01 12 273 iai 103 16.7 183 1 5.85 57.1 203 17.8 14.8 183 163 243 35.7 13.1 
Cobdl . NE 1JE.01 839 4.72 634 638 843 436 1 <0.729 u 9.81 3.84 <0:676 u <0.678 u 837 143 11.7 437 739 
Cooda NE 24&01 1 93 J+ 1 46.1 21.9 19.1 173 17 2.07 231 17.1 2.9 J . 39 J 1 18.3 J 1 19.7 J+ 1 283 J+ 883 163 
km. NE NE 1.' 17000 1 73000 20100 13100 L 18100 J 13100 2200 101000 20800 4200 7340 21300 1 41700 1 4600 35700 .16900 . .. 
LHd NE 1.1E«01 1 103 •J • 1 188 497 31.7 25.7 18:7 133 283 54.5 3.02 138 213 1 203 J 19.7 J 883 203 
llnanMkm NE NE 1600 18600 16800 16800 20200 27800 21800 21800 31700 41800 41300 18800 12900 J 4920 J 7080 12300 
" NE eXEMB 582 3410 1430 890 782 537 J 4200 J 8880 3720 3280 3100 2140 1 Hio 1090 1640 640 
MMUV NE E0M1 1 <0.0106 u -1 1 03658 J 133 1 0.322 J 1 0.0201 J 03167 J <0.0144 u 0303 1 0.168 • J- 1 <0.0108 UJ 1 <0.0108 UJ 1 0.0476 J 0.0108 J+ 03328 J4 0.0271 
Metal .. . T4E<01 24E«01 11.7 16:7 103 123 18.4 ^3.4 4.71 86.1 12.1 631 6.2 18:9 323 803 J- 203 16:1 
MtaMini NE NE 547 1370 1240 768 1110 008 3480 2270 1610 1980 1950 1310 1720 J 3360 J .880 1030 
sadntaii a.OE.00 1iEH» <0:544. u 139 1:14 <0371 U <0.561 U 0/416 33 2.36 233 3.71 3.94 0343 J- <0.562 u <0.631 u 1.11 J <0:674 U 
6KK 24e»01 44E*0Q <0:272 UJ 0.892 J i <0361 U 1 . <0386 U <0.28 u 03898 J 1 0.187 J 1 0389 J- 1 <0366 UJ 1 1 0.418 J- 1 1 0309 J- <036 UJ <0.281 UJ <0.315 UJ <0.287 u 1 <0.287 u 
Sodtan NE NE 29 616 4430 233 78.8 164 1 1340 1 942 848 1 1400 1 1510 342 79.9 533 8080 166 
IMIbm HE 146NI0 0.141 0398 0.194 0.186 0.172 0.114 1 0.0141 -J 1 0.0746 J 0.178 1 <0.0541 U 1 <0.0543 u 031 0373 0.333 0.14 0.133 

aXEMS 74EMI0 193 16 932 938 253 153 534 1 223 ' 036 1 123 1 11 18.8 243 J 1 373 J 12.1 193 
ZtB 39.7 533 J+ 546 38.7 713 185 43 I "1 J+ 1 200 1 1 13.5 u 1 13.6 u 1 1 " J 783 . J 1 150 n 1 108 63 
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APPENDIX D 
SOIL pH ANALYSIS RESULTS, 2008 



Former ARMCO Hamilton Plant Soil pH Measurement Results 

Soil Sample 
Number 

Sample Location Sample 
Description 

pH Measurement 

1 Southern Parcel brown loamy soil 8.02 
2 Southem Parcel brown sandy 

loam soil 
8.42 

3 Southern Parcel brown sandy 
loam soil 

8.39 

4 Northern Parcel gray-brown soil. 8.55 
5 Northam Parcel li^t gray sandy 

day soil 
8.75 

Sampler: Paul Miller, KEMRON Environmental Services, Inc. 

Signature: 

Date: October 01,2008 ,^8 
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APPENDIX E 
ProUCL VERSION 4.0 95%UCL STATISTICAL OUTPUT, 2008 



Mow 07 08 09;3Bs Kim Trowbridge 440-255-3897 p. 1 

General UCL Statistics for Full Data Sets 

User Selacled Options 
FremFHe CAASE lNC»<eflnmlHamlllon(}H-M>UBERA^CalcmPtDUCL(Ma.w» 

FktHPracWon OFF 

ConMenoeCciefiicient 95% 

Number of Boostap Operations 2000 

i4letiqpinapl«0alene 

ithjmberofVMdObseivstlons 18 

RewastiUfes 
MMnun 1SX 

Maidniuiii 545 

137.6 

64.75 

SO 165.9 

CeeflleientorVBrtalion 1.206 
1.679 

Number of OtstioctOtMerasiionB 17 

MMnnmafljogOBte 2.76 

iMasdRuimorutgDaa 6301 

Meenof Jog Data 4.328 

SO of log Data 1.112 

Relevant UCL 

Noimal nsiilbutiDn Test 

ShapbsWIIkTeeiSMisUc 6707 

SbaplmWaiCrlUoalVWua 6897 

Data not Normal at 5% SignDicanoe Level 

tig No 

LflSwaam Dlali6miiai TeN 

SbephoWilkTestStailsSc 0:939 

SItaplioWUk Critical Vawe 0J97 

Lognormal at 8% Signneance LOMI 

gS%8iiJden(MUa 205.6 

85% UCLs {Atgustod forShaamaaa) 

95%Ad|UBiBriCLTUa 218.6 

«%Modlliad-tUCL 2082 

lOsMbutfonTpat 

katarOtiBsoatiectBti) 0646 
-matasar 1626 

nuslar 3645 

ApprwdniaiB CWSqiweVWue(.05) 1825 

AcQuBtBd Level of StgnlBcaftoe 02357 

AifuslBdCMSiitimVbiue 17.98 

Andeiaan-DaritagTestSlBaBtic 6823 

Andeni»4>aifinoS%CrtaedVlate 0.768 

Koknogorov-SiiilmovTestSMtaac 0.188 

Kobnogonv^mlmov 5% Critical VWue 021 

OalB faloar Ap^. Gaimna OMrlbutioo at 5% Stpnnoance Level 

AeBonVhig Qanm DWribution 

95% AppiarimaiB Gamma UCL 2222 

85% At^usM Gamma ua 233.1 

Aaaimring Lognonnal Dimriballon 

96%H-UCL 2992 
9S%Chet)yShav(MVUE)Ua 3065 

972%Chebyahev(MVUE}UCL 379.9 

99%Clieby8hev(MVlJE)Ua 526.1 

DataOMribirifon 

Appr. Gamma DIstilbiilfon at 6% SlgnMcance Level 

0S%CLTUCL 2012 

95%JackMfeUC2. 205.6 

gSWSmnriaidOoolNrapUCL 2002 

9S%Booisiiap-tUCL 2^ 

95%HalhB00MnpUCL 198.7 

95%Pe!canflleeoeistrapUCL 202.7 

9S%BCABooin8pUCL 213 

99%Chaibyshev(Meert,SiOUCL 3061 

972%CI»fayaliev(Mean,Sll)ua. 381.9 

g9%Chaby8liav(Meon,Sd)UCL 5268 

PomotielUCLioUse U8e95%Appra)ijmiite(^^ 222.3 
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Ambmny 

General UCL Slamcs for FuH Osu SeB 

UsarS^actetfOpl^ 
FnomHle CSASE.INaitemmi\HamHl(mOH-NPLVBERAVCaI«*«»mUCL<fatt.»«t 

FuUPreciston OFF 

CottiidenoeCoefflcient 85X 

Number of Bootstrap Opeiafim 2000 

QenemI 

NumberarVaBdOtMKVBtlona 18 

RawSleliaties 

Uasdmum 

SO 
CoefflcleraorVBrialton 

a0307 
2^9 

1irt4 

<1993 

DJ25 
0.68 

0.404 

RBleeantGCLStalistiea 

Nennal Dialribalioii Test 

ShapiTDlMlkTestSlBttsUc 0J91 

SbapltoWUkCdilcBl Value 0897 

Data appear Nomi at 5K S(gi«lcanoe iMl 

Nunnbar of Distinct Otsservatfons 17 

LocHtBaabniiad StaSaliee 

MMmumcf Log Data -3.485 

Matdmumtf Log Date 0.912 

Mean of log Dua -0214 

SOofiogData 1207 

Asaumliig Nonnal DiaMfaolioa 
95%Siudentb-tUCL 1.S53 

95% UCLs (MQustad fcr StaaenMsa) 

95%A4i«B(KLTljCL 1254 

OS%MadRtacHUa 1256 

Gamma Otefeotion Test 

kstarlUBSGORaclBd) 1.176 

TbataStar 1233 

nuatar 4223 

AppraKbnaie CM Gquale^Mla (26) 28.41 

Acliiatai] Laval or SlgMlieaiica 00357 

AcVuaieil CM Sqiana Value 2722 

Anderson43aitingTe8tStBllBtic 0628 

AiMei80fi4)artlivS%CililimlVUua 0.759 

KoirnogorovGrnimovTeMStailsiic 0.193 

KolmQgoiwGmirTOv5%(>itlc8lvaiue 0208 

Qaiiima Dhlilbuiad atM SlgoBhwice Lmml 

AananbigGaaOTa DIstribaitan 

95% AppiDidmatB Gamma IKX 1209 

9S%Ad|tis%«>Ga«nn«UCL 1281 

LogaiomiBl Diaolbialan Teat 

SliapireWiftTeaiStailslic 02 

Stapito Wac CitOcal value 0297 

Data not Lognoimal at 5% Slgnttcanoe Level 

Aasuinino Lognofinal DMribuaon 
85%fMjCL 3264 

^ChBbyshev(MVVE)U(3. 3.787 

972% CMiystiev (MVUE) UCL 4.746 

80% Chabyshev (MVUE) UCL 0631 

DataOialAMiioR 

Datt appear NoimB} at 8% srgiriBbmoe Laval 

1234 

1253 

123 

1.502 

1.535 

1233 

1232 

2282 

2.429 

3.15 

05%aTUeL 

OS%JBckknneUCL 

05% SHUKlBnl BooMap UCL 

9S%Boeiatiap4UCL 

95% Heirs Booniap UCL 

96% PwoanSa Bootanp UCL 

9S%BCABootstnpUCL 

95% OiabyalievtMean, Sd) UCL 

97.9% CtMbyshevtMaan. Sd) UCL 

99% Chabyahev(Hean, Sd) UCL 

2; 

PMantWUCLloUae U9a95%smdanrB4UCL 1.553 



Nov 07 oe 09:39a Kim Trouibridge 440-255-3897 p. 3 

Gene«iUCL Stoics to 

UMcSelecladOpikms 
From File CAASE, i^K»Kemmn\Hamil!m OH - NPLVBERA\Cala^Pn UCL tfaB.wst 

FtdlPmeision OFF 

ConfidancBCoeffidem 9^ 

NumborofBooBUspOpeiaflom 2000 

Benai{a)anBMWceim 

QeneiBtSMIsiicB 

Number of VUW Obaervattom 18 

RawStedstics 

MMnum 236 

MaKkmm 90100 
7874 

745 
SO 16334 

CoeRidetAorVMalian 2.074 
Skmrnees 2SS} 

UCLStoisto 

Number or DbilnctObaeivattois 18 

IxB-ttanetennrt StrtsBce 

Minimum of Log DMS 5.484 

iNaxbnumafLogOata 10.82 

MeanodogOaa 7.2 

SOoTlogOaia 1.741 

NoimalDistribaltanTasl 

ShaginMncTestSlaiiMiB 0S1S 

StapfroVflHcCitdesiVWue 0.8S? 

•am not Normel at 5% SigniRcanee Level 

Aaeumlng NointoOWitoilioii 
95K6tudenr»4UCL 14572 

95% UCLe (AiQuslad toSkeMnen) 
g5%A4lMKXTUCL 16240 

gS%MOdffiaiKUCL 14889 

Gamma DiBtAMlionTeBi 
k alar (bias cbmciBd) 0.3S 

-rtieiaSto 22513 

no star 1259 

AnaoMimaiB CM Squam value (.06) 5519 
AaiueM Laval oTSIgniacaiica 0.0357 

Adjualad Chi Square value 5.177 

Andeieon^MlngTaataallaiic 2585 

Ancbi8or»OBiling5%CrtlicalVaiiie 0526 

KolmQaanw«niinovTeotStBdailc 0.318 

Koiiiiagonv«mirncv5%Cit8c8 0519 
Data not Gamma DIstribuiad at 5% SlgnlRcanoe Level 

logncinnM CWribuion Teat 

Shapiro Wilk Teat Statistic 0507 

ShapbDWIlk Critical value 0587 

Data not Lognonnal at 5% SfgnHkanca Level 

Asauniino Loononnal OiatiSmltan 
9S%H-UCL 30970 

96%ChatiyMiev(MVUE)UCL 16031 

975%Chabyshav(MVUE)UCL 20757 

99%Cheiiyshev{MVUE}UCL 30040 

OataDMAwOim 
ito iM folhw a Disiminabte DIatiBiiilion (0.05) 

Nonparametiie StaiMos 
05%CLTUCL 14207 

9S%JsddinifeUCL 14572 

9S%SlandanlBoeisimpUCL 14048 

96%8BcMm|MUa 18814 

95%H8iraB(nMrepUCL 12897 
95%PaioenilleBootati«pUCL 14278 

95%BCABO0HrBpUCL 18039 

9S%ChebyBhev(Uaaii,8d>UCL 24SS6 

975%Chelqahev(M8en,S(>)Ua 31917 

09%Chabyehev(Mean.S(l)Ua 46181 

9S%AppiQi(lniaieGarnnaUa T7645 

lUCL 19150 

S.>' 

PotaiilUUCilDUse Use"99%"Chebyshev(Min.Si»)UCL 46181 
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Generel UCL Statisttcs for Full Datii Sels • • • •• 
UMrSetedBrfOpiIm 

FiomFRe C:\ASE, INaKemronlHttnillon OH-NPLIBERAVCalcAPia UCL data.^ 

FuHPfodslon OFF 

OonadenceCoeniciBm 95% 

Number of Bootstrap Opetatkms 2CI00 

* Ganaiat StaOaties 

Nunnber of Valid Obaeivatkms 
» 

18 Number of Distinct OteerviaUons 18 

RawSMsBcs LrvMbniradSlfofoiics 

Mnhmim 102£ Minimum of Log Data 4.63 

Minimtim 37600 MagdmumofLogDab lass 

Maan 5845 Maan oflog Data 6.97 

Mofiiun 743.5 SO of log Data 1.745 

8D 11847 

CoefflGfontorVBrtaUon 

Skewnass 

2.027 

2X186 

Ratonnt UCL Statu IOCS 

Nomml DlatrilNidanTast Logaonnal Dfobfoullan Test 

ShapitoWUkTastSlBSslk; OLSS Shapim Wik TaatSiatiBik; 0.856 

ShspboWakOrtiicalVMia a887 Shapira WUk CrUcai Value 0.887 

Data not Normal al 5% SigniOcanoe Level Data not legnoimal at 5% SignHicanoe Level 

t Assianing Nonnal DkMbntion Aaauming Lngnomral Disnfouiluw 

95%StudanflMUCL 10703 95% H-UCL 25020 

n% UCU (A^oslad for Skawnaaa) g6%Chebyshav(MVUE>UCL 12868 

95%A4iusta(KXTUa 11905 . 97.5% ChebyshavdMVUE) UCL 16651 

g5%Modlled-tUCL 10932 B9%Chabyshav(iynfUE}UCL 24103. 

Gemma Disettulion Teat OalaasttibiiliQn • . 

katarOiiBSoonadecn ojei Data do not folltm a Dtscaniabfo Oiatiibutian (0.05) 
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Chrtxniuin (total) 

General UCL Statisiics for FuH Data Ses 

User Saleetad Opttans 
From File CAASE, INCWtomronWeihiUcw OH - NPUBERA\Calcstf>io UCL dafo.wst 

Fua Piedaian OFF 

ConldBnce Coefficient 95% 

Number of Bootstrap Operations 2000 

OsnemlSiBiMies 

Number of vaMObservailons 18 

Mbibnuni 
RewSieli^ 

7.42 

92 . 

32.95 

2B.2 
SO 23.03 

Coeffidentcfvailadon 0.689 
1J23 

NumberofbisSnetOlMfvellone 17 

Log-transformed Slatlsilce 

MbilnnnmafljagOatB 2iXI4 

MsxbnvnoiUigOBia 4E22 

MeanoflogOatB 3.273 

SDof log Date 0.698 

ReieiiantUCL 

Normal CUslrlbifllon Test 

ShapboWkTeslSlsllslle 0.872 

SheplretMgKOacalVeluB 0.897 

Oats not NomnsI at 5% SlgrSRcanoe Level 

9S%Stislenre4UCL 42J8 

9SK UCls (Atqiralad for Sfceamasa) 

95%A4tiSteii«LTUCL 43J6e 

gS%M0dlBed4UCL 42.67 

LogiionasI DbtrHsiBon Test 

ShmmWUkTestSulldic a977 

ShapiiDW6kCittlcalvaiue 0J97 

Data appear Utpionnal at 5% agnMcanoe Level 

Assemlng lagnonnel Dtsafooiton 

95%H-IICL 492 

95% Chabyshev (MVUE) UCL 58.41 
972%Ctiebyshev(MVUE)UCL 89.34 

99%Cliebyshav(MVUE)UCL 90.82 

GwianaOisMiwIionTest 
k star (bias conaciad) 

'ThstaSiar 

nusiar 73.58 

AppRsdmateanSquaraVlBlueCJOS) 5421 

Atgustsd Level of Sgrifficance 

2243 
18.13 

0.0357 

Data 

DalaOislrtbuitan 

t^nuna Dtstrfbotsd at 8% SigniBcance Level 

No 

Data 

Atgusled Chi Square value 5325 

Andarson^TsningTestSfoiieilc 026 

Andaaai»43aillng5%Ci1tlcaiVakre a7S 

Kotnuvsmr-SmknovTaatStalislic ai21 

KolinogorDv-SmiiTiov 5% Critical value a206 
Qarnin narBsitad at 5% SbniiicBnee Level 

Atnumipo GMnms Oisiribulion 
95%AppmlniaieGainnr8UCL 4422 

95%AdiUaie(IGarniiiaUCL 45J1 

95%CLTUCL 

99%Jaeidm9eUCL 

95% Standard Bootsnp UCL 

95%Boatsirap4UCL 

»% Hairs Bootstiap UCL 

95% Panartne Bootstrap UCL 

95%BCABoaHiapUCL 

95% Cheby8hev(Mean, Sd) UCL 

972% ChabysharKMasn. Sd) UCL 

99% ClMbyshav(Maan. Sd) UCL 

4128 

4228 

4128 

45.49 

47.98 

42.03 

4328 

S21 

8626 

PotealMUCLtoUse 
I _ ; 

Use 9m Apprei^eie Gamma UCL jia' 
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-
Geiieir^iJC^ iSmtlstics 

UwrOolBClBdOplioas 
FremHIe &iASEJ^K:V(enltomHa^rMDnOH-NPL^BERA\CBlcsV>raUCLdalB.«nt 

FuHPtecWon OFF 

Confidence OoeffiokMil 95% 

Number of Bootstrap Opemtfons 2000 

Cluyeene 

» GeMntSteUmie t 
Number of VMdObseivelions 18 

» 
Number or DiaMnct Cbaeivalions 18 

RwrStadsflcs LogHranafonned StalMles 

MUnuim 267 Minimum of log Data 54B7 

Maodfflum 44800 MaMmumoflogDaia 10.71 

Mean 71S MaenoriooDam 7412 

Median 813 SD of tog Data 1.675 

SO 146S3 

CoemciemarVarfabon 2M6 
Shawnass 2.105 

MaventUCLSiad) 

Nomial OlMlbidion Test Ugnonnai DialribulianTam 

SbapbDiMlkTaBtStaSriic 0.518 ShapboWnkTestSiatiBtlc 0.795 

ShaplibWBkCriiicalvaiw 0497 Shapire Wfk Ctidcal Value 0497 

Data not ItannBl« 5% SfgnUiGaiioe Levaf Data rot Lognonnal at 5% StgnHoanoe Level 

Amanne Nemel DialtBMilion Aaaaming Lognonnal Diaidbulian 

9S%SludantMUCL 13170 95%H4XX 25118 

95% UOs (A^hsMd for SkMRMBB) 95%Chebyaliev(MVUE)UCL 14352 

95%A(4llBlBdCLTua 14874 g74%Ciiebyatmv(MVUE)UCL 18525 

95%ModneiMUCL 13456 »%Chabyahev(MVUE)UCL 26724 

OaninmbUiftiiiiaaTaat OBlaOiaHm6on • 
kBiar(biaacomciBd) 0467 Dele domtibUmva Diaoernable DisMbaiion (0.05) • 

liwlaSiBr 19519 
nusiar 1341 

AppiadmaieCtilSqianVUoe(J)S) 6.034 HontmiemaiilLSiaiialies 

AtQustadLaralorSlBniBcanoe 04367 9S%CLTUCL 12843 

A4iisiedCld4i|uaraVUue 5474 95%jacMeiitaUCL 13170 

8S%SiandaidBoalsbapUCL i: 2650 

AndareoivOaillnBTettSiBiisile Z637 B5%Bao«rap4UCL 17851 

Ahdanoh4MhiBS%CrnealVUue 0422 95%HairaB0OMnpUCL 11873 

- i«oliiioyiipu>SiiiiriKivTaaSiadsiic 0406 95%FemenaisBoatBlrapUCL 12677 

4.^ KalinogoiD«uSminnov8%Crt6eBiVaiue 0418 95% BCA Bootstrap UCL 15048 4.^ 
Data not Gamma Dtetrfbiitad at 5% SigniSoanoe Level 95%Cliabystia«(Haan,Sd)UCL 22217 

974%Chebysiieii(Maan,Sd)ua 28731 5 
Aaaaming Gamma DiiMba8aa 

5 

95% Apprarinaie Gamma UCL 15680 

95% Atquslad Gamma UCL 16975 

PotantWUCLtoUM Use gm dwtyahw'CMean, Sd) UCL 4iSB 



Mow 07 08 09;42a Kim TrouibPidge 440-255-3897 p.3 

Gen^ UCL Siattetlcs tor"Full data Sctis 

UfsarSaleetad Options 
Fram File tNaKemronUiamittan OH - NPL\BERA\C8lcSIPn> UCLd8ta.vMt 

FuBPrecWon OFF 

Oonlktence Coeffideni 95% 

Number of SootstiepOperatlonB 2000 

Copper 

QefMelStaBsOcs 

NumbtforVMd ObSMVBllons 
> 

18 Number of Oialiiict ObaatvaOonB 18 

RMII Staltaficfi Log-eanafMned SiaiMles 

MirBmum 10.6 Minimum of Log Data 2561 

Msodmum 66J Maxtmumof Log Data 4.182 

Mean 28y43 Mean oflog Data 3.216 

nreoisn 2185 of log Data nnw 

SD 15.86 

GoefRelemafVWtafion 
Skownass 

0.558 

1J68 

alaaaiitUCLS 

Noimal DUIbuttan Teat Lngnonirel DtaMbutlan Test 

Shapiro VMk Test Stalisiic ofipe ShaplroWBkTastSlatWlc 0572 

Sheplmvyiik Critical VMue 0.897 StapireWUkCiWcalvaiue 0597 

Date net Nonnal at 5% Sipfilticanca Level Data Bppaer Uignoimai at S% SttpriScance iMBl 

Aaaumbig Lavionnal Dtsbibutian 

B6%Stilrie(irMUCL 34.94 95%H-UCL 3198 

95% IfCLs (AdjnalBd for Shatmeis) 95% Ctiebyshev (ilVUE) UCL 4456 

9S%A(|iurtadCLTUCL 35.78 975%Ctietiyahev(MVUE)UCL ' 5057 

»%Mod»8iHUCL 35.12 99% Chabyshev (HVUE) UCL 6456 

Gamma DiaiAutfoo Teat OaiaOiatribiiaon • 

katardriBaoanaeted) 3J3 Data an cear Gamma (NaUbulad at 5% SigniBeaiics Laval 

ThetaSBr 8.539 

nuatar 119.9 

Appmatimaie CM Square VMue (XS) 9559 

Ariliretad Level of SigniScanca 05357 95%CLTUCL 3458 

AdjusM CM Square vaiua 9351 95%JacklcriiiaUCL 3454 

05% Standam Booiatmp UCL 3455 

AndatauivOBrfino Test StatsBc 0.318 95%Boat8tiai>tUCL 3753 

ArKtomoiMieiftis 5% Critical value 1743 gs%HairBeai)iatmpUCL 38.72 

ttarnogorew-SmlttiovTaatSmilaae 1115 95% Feiiiantila Bootetrap UCL 34.48 

KMmogaiov^Sinlmov 5% OrMoal Value 1205 9S%^BQ0t8tmpUCL 3553 

Dan appawoamtin 0istilbutadm5% StgnHkaiiare Laval 44.72 

975% Cheby8h8v(Mean, Sd) UCL 51.77 

Asauiiiino Gamma MatiBiution 99% ChebyaitavGiaan, Sd) UCL 6652 

a> 

95%.Appntdnn»Gainm8UCl 35.66 

3M5 

PotenflelUCLloUM UniisiApptaidmm »JK 
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Gsneirai UCL Swiisito fbr FuU ^ 

UterSdactadC^tfora 
From Fife C:VSSEiNCWeniion\H8rfWfenOH-NPLWEfV<iC8lcs«'nDUCLd8ia.wst 

FullPrecfeion OFF 

ConlidenoaCoeffieiara 95% 

Number of BpofebBpOpwations 2000 

Dfeenzotwan 

Nunnber of Valid ObsetvaiionB 18 

RawStatietIca 
Mbilimn 44.05 

Maahttim 21300 

Mean 2253 
Median 92.75 

SD 5539 

CoeffidentorVMation 2J502 
2.845 

Munber ol OfednclObaecvaitons 17 

LotHBBiafamiaJ Sleiietics 

KfinknimofLfloDala 3.78S 

MaxfenumoftogDatB 9.966 

Mean of tag Daa 5.167 

SDortagDMa 1.88 

RefeMBittUCL 

NomiBiDlBlrltathinTcBt 

Sh8|*oW9kTo8lStBlialic 0454 

ShapiiaWikOillloalveiua 08S7 

Data not Noimal al 5% Sonffieanoe Level 

Aoeumlng Noraiai (Xsiribulion 
g5%SludanfVtUCL 4565 

95% OCXs tf^jueiBd fM-Skewnacs) 
95%MilMed4XTUCL 5392 

96%ModRtad-IUCL 4714 

Gamma Diatribiaian Teat 

kstartbtaecbnaciad) 0.267 

nntaStar 8439 

tMSlar 9.613 

ApomodnBieailSquBiaimiuefAS) 3.701 

Adjuefed Level of SlDidflcanee 0J>3S7 

AdjuetedChf Square VUue 3.356 

AndeisonOadiivTeetSlalbae 3L701 

Andemon4)ailIng 5% Critical VUue 0.85S 

Kolmogarov-SmlmovTestStaiaetic 0.423 

Koimuiprev^nriwov5%CrifcalWBiue 0222 
Dale not Gamma Diatrfbuted at 5% Slgnilieanoe Laval 

Aaauming Gamma DfetribuOon 

95% ApprabdmalaGamma UCL 5852 

j»%Ad|uetedOai»aiiaUa 6454 

LognennBlDletribuiianTaei 

Shapiro Wlk Test Siatieiic 0666 

Shapiro WOkCilticiBl value 0.897 

OetB not Lflgnomwi at 6% SlgnffiGanoe Laval 

Assuming Lognorrhai Diairibuiian 

gS%H4JCL 9902 

9S%Chebysliev<MVUE)Ua 3388 

975%Chaliyshav(MVUE}UCL 4429 

9e% ChebyBh8v(l«VUE)UCL 6474 

paiaOMribuSon 

Data do not faBcw a raecamafale DiaMbiidon (O05) 

NonpaiamaOict 
K% CLTUCL 4439 

99%Jadd(nMB UCL 4965 

95% Standard BoaMrap UCL 4287 

9S%Be!0Hia|MUa 9658 

96%HainsBoolsliapUCL 10470 

05%PBrean9feBaolalnpUCL 4613 

95%BCABaaiaifapUCL 5408 
95%ChebysheH<l«aan,Sd)UCL 8047 

97.5% CliabyahBv(Msan.8d) UCL 10653 

90%CliebyMiav(Mean.Sd)UCL 15478 

%y 

PetenSalUCLtolJSe Use 69% OfKbyahmr (Mim, ̂  tiCL" 15478 
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Fluotamtane 

Geneial UCL Sisiistics for FuO Data Sets 

User Sefeded Opiiona 
FromFae CMSE.INC»<»fflioiMternmonOH-l4PL\BEfVttCalcsU>iDUCLdata.vwt 

FUR Precision OFF 

Coniidenoe Coefficient 95% 

NumberofBacMnpOperaiioRS 2000 

General 
Number or VagdObeenmHons 18 Number or DisRna Observations 17 

Raw 

Minimum 573 

Maximum 144000 

Mann 20156 

Median 1210 

SD 44278 

Coefficient oTVIartalion 2.137 

Simwness 2.3TC 

RetommUCL 
Nonnal DMbutian Tost 

StapbDlMRTestStaltBtli; 0J02 

ShapboVVBk Critical Valiie 0897 

Data not Normal at 5% S^gnffieanee Levot 

Assuming Noimai DisMfaudon 

95%SludefirMUCL 38311 

95% UCls(Ad)uaaBd1br8lmmesa) 

95%A4|U8Md-CLT UCL 43564 

95%Modifled-tUCL 39285 

Gamma DIstiibutian Test 

ksiarlblaaoonBciacO 0J26 

TMaSlar 61912 

nuaftar 11.72 

^iproidmate CM Square Valua (J>6) 9iM3 

AiquslBdUmlcfSioflUicBnce O0357 

AditiBlsd CM Squaie value 4.609 

Andecaan^lainrig Test Statistic 2.66 

Aiidaraon>OaningS%Crtlica(VaiiB 0.832 

Kotmagomr^StniinovTeatSlaBslic 0S14 

Koltnoooniir-SiTiirnov5%CffiicaiVaiiia 0.219 

Data not Gatnnia OMribuied at 5% SIgiiBicance Level 

Assintiiig Gaaana Oistilbullan 

95%AppiDKimaiaGamnBUCL 4B841 
95%Adl.«*nrin«riim«UCL 51037 

IX04iBnataimBdi 
MhttmumofLogOala 6.351 

MatdmumofUigDatB 11S8 
Mean of log Data 7.966 

SOoflogOala 1.828 

Utgnanaal Dintlbutlon Tast 

ShapHoWBcTaatStalisac 0.781 

ShapbDWilkCiiliealveiue 0S87 
Data notljognormal atS% StgnScance Level 

Asauaiiog Lognoimal DtaMaiiion 

95*rMJCL 90413 
9SKCIwbyalietf{MVUE}UCL 40657 

97S%0«Btvahev<MVUE)UCL 52841 

99%Chebyaiiev(MVUE)ua 76773 

OemDiatributkm 

Dels ifo nffi MDow a Discamabte Distiibiinon (OSS) 

37322 

38311 

37382 

71731 

45028 

38314 

44963 

65547 

85331 

123997 

95%CLTUCL 

9S%J8CkknieuCL 

96% Standaid Baotetrap UCL 

95%B0OlBtiap4UCL 

95%Hair8BooiBiiapUCL 

95% Peroantne Boolstiap UCL 

9S%BCABooMmpUCL 

95% Cliabysliav(Mean. Sd) UCL 

973% CtiffiiyatavtMean, Sd) UCL 

99% CbebyBhevfMaan, Sd) ua 

PotanlialUCLtoUae UM^Ctiebys^lM^ 12^7 
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tad 

General UCL Stetistlce for FuU Dale Sets 

UserStfecledOpdans 

From File OkASE, INCkKemioiAHammon OH - NPLkBERAkCalcskPre UCL datawst 

Fun Precision OFF 

ConndenoeCoefltolent 95% 

Nunnber of Booisirsp Operations 2000 

Oats 

General Stadsdes 
Number of VafidObeervetkms 17 

NunbarofUlRlngValuas 1 

RawStanslies 

Mkdrman 102 

Maximum 341 

Mean 107.1 

Median 662 
SD 109.4 

Coefficient of VMadon 1021 
1291 

RekwamUCL 

NommlOistifoulianTast 

ShephoWncTestStaUfc 0.769 

StmpboWIIKOtNcalvaitm am 
Data not Nomml at 5% Signiflcarme Level 

AaaumtaB Normal Otatibiitlan 
95%StudanretUCL 1532 

95% UCLs (Aifustad for SIteamssa) 

95%Ad|«ted^TUCL 160.4 

99%ModnBd-tUCL 

Gamma Dtstributiori Teal 

ksiar(tiiaBoaiiBaad) 1.028 
DiataSiar 104.4 

nusmr 3428 

AppmdraeieCtil Square Value (JOS) 2227. 

ArBustad Leuat of Siaiffilcance 0L0348 

Adiiiaied CM Square Value 2122 

AndeiaorvOartbig Teat Statistic 0289 

AndeiaanOai8no5%Ci1licalVUua a7«2 

KotmcBoroeSndmov Teat StadsBc - 0.169 

Kdmcffiiaov-aidmavS%(>licalVWue 0214 

Diatifoiilad m 5% SigniScance IjevM 

Aasuming Gamine Dtaaftsdion 

95% ApptoKlmala Gamma ua 167.1 

1752 

NumbarofOlsdnctObaeivations 17 

Log-nanefomied! 
MInlrnum of Log Data 2222 

MaodmumOfLogDsta S.832 

MeanoflogDalB 4202 
SOef log Data 1.019 

Legmmnel Diitribalion Test 

StoplroWBkTeatStBlMc 0.96 

StmpiroWfltkCrtel Value 0292 
Lognormal at 5% SigrriEcance Level 

Aaauming Legnonnel Distifouflon 

95%H-Ua 2234 

9S%a]ebyBhev(Myu^ UCL 235 

97.5% ClmbyBhev(MVUE) UCL 291.6 

99%Ctabyshev(MVUE]UCL 4002 

Dam appear Genana DisMlMiiad at 5% StgnfficanoeLevtf 

1502 

1532 

1494 

1712 

149.1 

1502 

159.6 

2222 

272.9 

3712 

Nonpaiamaiifcf 

95%a.TUCL 

g5%Jacldmi«BUCL 

96% Stmdanl eoaiEtmp UCL 

95% Bootstraps UCL 

95% Hall's Bootstrap UCL 

95% PenBeriffia Bootstrap UCL 

95% BCA Bootstrap ua 

95% ChebyahewCMean, Sd) UCL 

972% CbfBbyahevipdaen. Sd) UCL 

99% Chebjelmv(Ma8n, Sd) ua 

• I 

: 2 . 
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General UCL Smiistics far Full Date Sals 

UeerSelecledOpSona 
FramFlle JNOKanwonllHamilkm OH - NPL\BERA\CalcsV>ro UCL d8la.vwt 

FunPiadsfan OFF 

Confidence Coefliclent 95K 

Number efBootsbap Operations 2000 

ttenganese 

Number of VeUObBervetions 18 

Raw 

Number or OMncl Observations 18 

Minimum 236 

Maximum 3180 

Mean 1112 

Median 804^ 

SO 909 
Coefficient of Vadation 0^17 

SKewwiS • 1.46 

ReteuantUCL Statistics 

Nonaal Dlstilbulion Test 

SheplioWlkTeetStBliBGc 0.789 

SIrapimWBk Critical VWue <L897 

not Nomral at S« SHpifficance Level 

Assuntbv Nonaal OMftution 
QSKSIudenrMUCL 1485 

aSK UCLs (Mtustad farSfBewmaas) 
95«Ad|ualailCLTUCL 1543 

95%ModMfad4UCL 1497 

Log-Uaiwlutiwxli 

Minimum of log Data 5464 

MaxbnuraafLbgOaia 8M6 

Mean of log Data 6.746 

SO of log Data 0.736 

LogmnnBl Diatrfbudon Teat 

ShaghoVMNcTaslSiatlttic 0SS5 

ShapboWHk Critical VOhie aSOT 

Lugnonnal at Sffi Sfgrifficance Laval 

kigu 

Qamma DIalribiilien Taal 
kstarfUaeconaciad) 1.715 

Thaia Star 648.6 

nustv 61.73 

AwxuMiiiaiB Chi Square Value (.05) 44j6e 

AdjinlBdLeeelofSlgiillfcjance 0.0357 

Adiusted Chi Square VUue 4327 

gS%H4JCL 16TO 

95ffiChetayshav(MVUE)UCL 1978 

97SKChebystWv(MVUE)UCL 2380 

SOKChebyshevdlVUEiUCL 3112 

CMBDiBiribution 

Date appear Qamma OMribuied at SK Slgnffieanee Level 

Andetaon-DariingTeatSMsGe 0.642 

AndeiBai>OarSho5%OrtticalVBlua 0.753 

Kubnogoicw-Smlmov Test Sieaatfc 0.147 

KOImogoioy^lrnavSKCriacai\Mue 0206 

Qamnn Obiribuiad at» SfgnfficaiKe Laval 

Asaumfcig Qamna EMribntion 

95% Approximate Gamma ua. 1537 

99% AiftieiBd Gamma ua 1587 

95%CLTUCL 1465 

96%JacldenihLICL 1485 

95% Standard BoolsiiapUCL 1458 

95*BooWrapAUCL 1605 

95%Ha>aBoatairepUa 1536 

96%PaicantllaBoaialrapUCL 1470 

85%BCAB0C48tmpUCU. 1517 

95%CtMbyahaw(lilaaii.Sd)UCL 2046 

97.S%Cbebyfhev(Maan,Sd)UCL 2450 
90%Chetiy8liev{Meen.Sd}UCL 3244 2 

PaiBntlBlud.'toLte UnO^Appre^mataGan^ 1537 
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Genetaf UCL Statistics for Fun Data SM 

UsarSsfociad Option 
From File CVASE. INCtKemiaftHamHim OH - NPI.>BERA\CalciV>re UCL data.wst 

FuH precision OFF 

Confidence Coefficient 95% 

NuntreroteootstrapOpefations 2000 

Meremy 

General SlBllsUcs 
Number or VaiMOtiseivaltons 18 

RmrStetielics 

Itaxbnnm 

Medisn 

CoeffiBient of variation 

0J>237 

0.S7B 

ai73 

ai04 

0.168 

0.872 

1.411 

NumberotDtoUnctObseivBiiom 18 

Lag4Bnstaiinetf Statisfies 

klMmumofLDgDeta -3.742 

Maximum or ixQ Data -0348 

MeanoriogOafo -Z1S9 

SO of fog Data 0.S97 

UCL 

NoimelDiBiifouSonTaet 

Shapiro wacTastStattstic 0312 

ShepbOWIkCttlcaiVaiue 0397 
Dele not Normai at S%Sion»ceiica Level 

Aaeumino Nonnal Dbbfoution 
96%8tudenl!a4UCL 0242 

BS« UCLs (ArQnsled forSbnmass) 

95%AC!|U8IBd<a.TtX2. 0263 

95«M0dMe(HUa 0244 

t^onomialjMaMbuOoaToat . 

ShapbotWHc Test Statistic 0.956 

ShapiniWaicCrlticat value 0397 

Lagnannal at 6K SlgnMoanca Level 

Gamma DMilbuiicm Tnt 

k star (Mas corrected) 

TMaSlar 
iwstar 

Appregdmaia Chi Square VUua (35) 2536 

AiqiiSlad Level of Slgnfficance O0»7 

Adjusted Chi Sqim value 2432 

1.089 

0.159 

393 

Aeaienfos LagnormalOieirfbiaiiiii 
95%H4)CL 0345 

9S%Chaliysha»(MVUE)UCL 0375 

973KChel9Shav(MVUE)UCL 0.461 

99%Chebyslttv(MVUE)UCL 0331 

DaiaDiaUbiition 
Gamma Distiibutad at 5K Signfficanee Laval 

AndersoeCailiig Test Statistic 0.407 

Andereon-OariingSK Critical value 0761 

Katmogoiw-SRrimav Test Statistic 0118 

Kdinogotov'Smlmov 5% cneal Value 0308 

Deta appear Gsmma Oielifoutad at 5K Sigancanca Level 

Assumbig Gamma Disiifliutian 

95% ApprpxImaM Gemma ua 0363 

_ 95% Adhialed Gamma UGL 0374 

OS%CLTUCL 

95%Jacl(kiiifeUa 
95% Stamtaid Bootatmp ua 

95%eoaiebBp4UCL 
95%HersBooi6SapUCL 

95% Peioandta Bootstrap UCL 

95% BCA Bootstrap UCL 

95% ChebysltavfUean, Sd) UCL 

973% Chebystmv(Meaii, Sd) UCL 

99% ChebyshavtUaan, Sd) UCL 

0339 

0.242 

0338 
0387 
0365 
0339 

0352 

0348 

0321 

assB 

Potential UCL to Usa UHi9S%Appm*n^GBnMnUCL 0263 
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m GanMfUCLSWsHcsi^Fu^ 

UMTSalociMlOpilonB 

FromRte CMSE.IlkiK«iiioiAHanfltanOH-NPL\BERA\Cal(aAPtDUCLdata.wst 

FuU Preekion OFF 

CoMManeeCbafllciem 95H 

NumbarolBaolsiispOpemtlm 2000 

Naphlhatone 

NumtarcfVMObMrwtim 18 

Minimum 29.4 

Maodmwn 51000 

Mean 3708 
Median 103.3 

SD 11994 

awfBdemarveitolion 3235 
4.034 

NimiberefDfsUnelObeervatiom 18 

LOB-tansfanned SMMee 

MMmumofUigDati 3.381 

MaxkramofLogOaia 1084 

Maenariagbab 5281 

SDefloBDsiB ^089 

Relevant UCLSMistioe 

Nonnal DieMbulion Teat 

ShapboVHIkTeatStellclIc 

ShapboVWikCriecaiVMue 

Data im Nonnal at 5% SigniacBnca Level 

0246 

0297 

Aaaminfeig Nonnal Ohttflulin 

95%SiudentMUCL 8825 

B5K UOa (Adiuaaed for Smmoss) 

95«A4ualaiKn.TllCL 11230 

9S%ModKaiHUCL 8073 

QaRimaOiaiffouBonTaai 

katarOiiasoatmcted} 0246 

ThateSlar 15094 

miatar 8243 
Appmlinnle Chi Square vaba (26) 3232 

Adjuaiad Level of agnHlcanea 0.0357 

Adjualad CM Squats VMue 2914 

Andefaoi»43aiaiigTa8tStBil5itc 3.13 

And8fsoivOBillii8S%CrlicB!Vaiue 0263 

Kalinq)Oiav«n8inovTa8tSl8a58c 0291 

KobnoBorov-SmiinovSKCtHleal value 0.223 

Data not Gamma Oisirlbtitad at 5% Signlllcancs Laval 

AssuuningGBiima Obaiiulton 

95% Anttodmale Gamma UCL 10143 

96%AanmlBilGatiwiBUCL 11250 

LngnuiTnal DIeafoulion Teat 

ShapiiDViflBcTestSMIslfc 0.771 

SItapimWBkCtlOcai Value OBOT 

Data not Loonamtal at 5% SlgnMeanea Level 

Aaawnino Laonomial DbMbuUan 

95% H-UCL 18614 

95%Clwlvsltetf(MVUE)UCL 5111 
972KCttebyshev(MVUE)UCL 6705 

99%Cliel)y3liev(MVUE)UCL 9837 

OafoObMbutian 

Data do not feDoir a DlaoanaiMe DWribuifon (0.05) 

99%CLTUCL 8358 

9S%Jael*nfeUCL 8625 

95% Standard BootsnpUCL 8U7 

96%800lSlia|>4UCL 38237 

9S%Har8BeatBtiapUCL 36386 

96%FanaftaeBaoi8napUCL 9205 

95%BCABoal8tiawUCL 12862 

9S%aiabyshev(Maan.Sd)UCL 16030 

872%Ctabystiev(Mean,8d)UCL 21362 

9»%Chebyeliev(Maan,Sd}IK;L 31636 

!.?• 

FWanilalUCLloUae Use99%Cltei8«l^(MMiLiM^ 31836 
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General UO. Saiistics for Full Date Sets 
UserSafoeiadOpliom 

From File CrVASE, INCU<emron\HamUlon OH • NPLIBERA\Calcs\Pre UCL dan.v«« 

FuDPFedsion OFF 

CDnfidenoeCoellicient 95% 

Number pfBootsbapPperBtiom 2000 

Nickel 

General 
Number of vend ObsenaVons 18 NumberoftMetlnctObeeivBtione 18 

RawStotMles 
MMmiim 

Mextmim 

SO 
CoeflieientolVWatlon 

&2 

333 

1735 

1735 
6348 
0381 
0.765 

RetavantUCL 
Nonnal CKeufeiiitan Test 

ShapftDWlikTestSiadsilc 0331 
ShapinilMnrCrllical Value 0397 

Data appaer Noimal at 5% SlgnlOoance Lawel 

Aaeumbv Nomal OBMbiilfon 

9S%8udBntMUCL 20.17 

95% UCLs (MUusied for SkBWWss) 

9S%A4|ustBlKXtUCL 2a32 

K%MixSIM4Ua. 2032 

Gamma Oieiilbiiim Teat 

l(«iar(blasoomciad) 6363 

TbeiaSiBr Z742 

liusiar 229.1 

Aiipiaxnwfo Oil Square Vblue (.05) 195 

ACgusM Level cfSlgrdScanoe 0.0357 

A4uBtad Chi Square value 192 

/V«foraan43aflln8Te8tSMWic 0337 

Andereon-DailngSKQIOcalvalue 0.741 

Koimogbrav-SniirmwTeffSiatUe ai31 

ifobiiogarav-8mlniw5%Q1|fcal\Mua 0304 

Oafo appaar Gamma OiMritainBil at 5% SIgnlBcanca Laaal 

|jog4anafenniBd! 

MiiilnuimarLaiBbaia 2319 

Maximum oTLag Oma . 3312 

UeanartasOeia 2.792 

SDoriogDetB 0378 

LagnmiBBl naBlbata Teal 

Shapiro Wilk Teat SMWc 0356 

Shapiro WBkCHllcal value 0397 

LagmaaNl ai9%Sionlfleeiioe Level 

Aamimlns Loononnal OlsliliuliDii 

iB6%H-UCL 2038 

95%aiebyshev(MVUE)UCL 2437 

973%CaiebyBhevOMVU^UCL 27.36 

99% Cbabyahev (MVUE) UCL 3335 

Date appear Normal at 5% SIpnIBeanea Level 

Natqarameiite SWMicB 

95%CLTUCL 

95%JacklinlleUCL 

95% SlBndanl Bioolalrap UCL 

9S%Boi>laimtHUCL 

95%H8irBBooaeBpUCL 
95% PnroBMHe Boowrep UCL 

95%BCA8ooUapUCL 

95% Cbatiy8hev(Meaii. Sd) UCL 

973% Chabyaheu(Meen. Sd) UCL 

99% Chabyahev(Maen, Sd) UCL 

2032 

20.17 

19.91 

20.62 
2032 
1939 
2035 
2437 
2733 
33.04 

95% AppTORlmaia Gamma ua 2049 
95% AdfaalBd Gamma UCL 2031 

PolendalUCLloUaa Uae 95% Shxlnnfa-t I mi 7017 
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General LiCL Statistics ftK Full Data Sets 

UsvSelacied Options 
FiWtFHe CAASE,INC\Kemion\HamnanOH-NPL\BERAV:a)caU>reUCLclat8.tiwl 

FuB Precision OFF 

ConfldeneeCoeffident 95% 

Number of Bootstrap Operations 2000 

PCB(toi) 

General Ststistia 

NutxtberofVUktObsernllanB 18 Number of Distinct Observations 18 

RawSMsUcs 
Minbmsn 0^0589 

Maximum 22^2 

Mean 0J93 

Median 0L331 

SD 0.069 

CcafficiertafVaiiallan 1.128 
Skswiess 144 

Lag-tmnsfonned! 

MbiimiimorLogOata -2.832 

MaxiinimorijogData 0.838 

MeanoriogDeta -1.168 

SDoriogOsta 1217 

RelamniUCLStatlsiics 

Normal ObblbiitlGn Teat 

SbNtireWlkTesiStutsllc 

Shapiro WlkCiaicalvaiue 

•atanotNonnalatSVSignHicsneaLevel . 

Utgtnmm! Qistribiaian Test 

0.792 ShaptoWHkTestSiatisiic 

0297 Shepiio MkbrUcal value 

Data appear Lognonnat at 6% SiginKeatme Level 

0.93 
0.897 

Assinting Normal Disirbuiian 
95%ShKlanra4UCL 0267 

95% UCU (iVQiistadlBr SlDBiMiess) 

g5%Adiuslacl-CLTUa. 021 

95%Modilie(t-tUCL 0.876 

^asttmittg Lognuimal asMbudon 

g5%H-UCL 1266 

85%Chabyshav(MVUE)Lia. 1.483 

972%ChebyahBv(MVUE)UCL 1.861 

99%Cttebysitsv(MVUE)UCL 2.603 

Data 

Gamma Dlstribiitian Test 

k star (Mas conactad) 0.791 

TheiaSm 0.75 

nusmr 2846 

Approximate CW Square Value (.05) 1729 

Apjcsied Laval of StgnOcanoe 0.0357 

AdJuslBd CM Square vama 1645 

Andersort-DaillivTaBtSiaiiatie 0.592 

Andanon43aiangS%Ci«ioalVahia a77l 

KolmaooRN'^miinovTestSiatleiic ai7 

iteltnagarov2adrTiovS%Ci«icalVWus 021 

Qatriina DUifbiitBd at 9% SignlllcBnbe Level 

Asaumltv Gamma OMtfeudon 

95% AppnudmalB Gamma UCL 0277 

9S%AdlusiBdGamitwUa. 1226 

Data Garniin DisMwiad at 5% SIgnlllcance Laval 

Miric 

95%CLTUCL 

95%Jacklin8lsUCL 

95% Standaid Bootalrap UCL 

9S%B0Qtsiiap-tLICL 

95%HaliaBDobm8pUCL 

95% PmoatriBa BooMiap UCL 

9S%:BCABooMtapUa 

95% Clieby8tiav(Mean, Sd) UCL 

972% Chebyshav(Maan, Sd) UCL 

99% Chabyaltav(Mesn. Sd) UCL 

a853 

01867 

0.841 

0271 

0297 
0256 
0221 

i-;» 

1278 

2.162 

%5-

£ • 

0977 



Now 07 08 09:44a Kim Trouibridge 440-255-3897 p. 12 

Genecal UCL Statistics for FuU Data Sate 

Usar Setoctad Options 
From FOe C:\ASE. iNC\Kemron\HaniIlton OH - NPl.\BERA\C8lcd»>io UCL tiatajwst 

FuHPiBCMon OFF 

ConildsncnCoofficiem 95K 

Number of Bootauap Operations 2000 

PlienantlavnB 

Gwieral Statistics 

NumberofVaiMObseivations IB 

Minimum KBj 

Mtadmum 137000 

Mean T7i0i' 

Median SOU 
SO »163 

OocRlcleatofVeiistian 229 
Shewncss 2288 

ReievaatUCL 

Nonnal Dialrlbattan Tast 

Shapiro Wlfc Test StatiBttc 0203 

iSheptoWOKCrMcaivaiua 0297 

Data not Normal St 5% SignMcanoe Laval 

Aaeianins Nomel OiBtilbution 

95%StudanrMUCL 331S9 

9SK UCLi (Aitjustid for Skawtiass) 

99KAd|ustadCLTUCL 37838 

SBK ModHleiHUCL 34025 

Gamma Dislilfautian Tast 

k Star (bias conaciad) 0284 

Theiasar 84837 

nustar 9496 

AppnadmateChlSquaieVMuaCAS) 3J829 

Adjiistad Laval ctiSlgidBeanca 0.0357 

AtitustadCMSquare value 3288 

AndeiaaiWDailii«TastSlallslic 2271 

AnifoiaociOaiangSK Critical value 6.854 

Ifoknogomv^SnlirnavTestStatlatk; 0235 

lfolmagoiov'Sinirnov5%Ci«calvaiue 0222 

Data not Gamma DMrfouisd at 5% Sgnillcance Laval 

Number of OWInclOfaservatlsnB 18 

Loe-iranslbiined SlatiaSes 

MMmumolLogData 4.63 

Maximum of Log Data 11.83 

Mean of log Data 7.172 

SDof log Data 2187 

Lngnoimal nnaiution Test 

Shapiro WUc Test StaliBtlc 0234 

Shapiro WBk Critical value 02S7 

Data not Lognonnal at 5% Signilieanoe Level 

AssunbiQ I 
85% H-UCL 187688 

95%Cbebyshev(MyUE)UCL 37272 

972%Chatiy8liav(MVUE}UCL 49041 

99%Chabysliav(MVUE)Ua 72160 

Data do nm foflovr B OtacaiiiBbla Dtstiibotlan (025) 

Diairibdtion 

95% Aopradntate Qamna UCL 44747 

65%/kftalBd Gamma ua 49388 

96%CLTUCL 32284 

g5%JackknlfoUCL 3319 

95% Standard Boatttrap UCL 31781 

95% Bootstraps UCL 48941 

09% Hairs Bootstrap UCL 32423 

95% Peicsnlte Bootstrap UCL 32534 

95% aCA Bootstrap IXIL 37^ 

85%0)el)yahev(Mean,Sd)UCL 57337 

972%Cliebyahev(MaBn, Sd)UCL 74747 

99% Cheliyahey(Maan, Sd) UCL 108945 

it IJ 

S • 

PotimtialUCLtoUn Ltae99%Che'lMl^7t^ .^IIRI ihAMR 
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General UCL Statistics for FuH Data Sets 

User Selected Options 
FionFKe awiSE.INaKeiTnDn\H8trdltonOH-NPL\BERA\Cslcstf>raUCLdata.wst 

Fun Preclston OFF 

ConfldeiiceCaeiniciem gs% 

Nunilier of Bootstrap Operatkms 2000 

General SMiBiiea 

NunitieralVUidOijseivatlons 18 Number of DIsitoctOlMervaiions: 18 

Mlninaim 395 

MnWnum 07100 

Ueen 14849 

Median 1096 
so 30893 

CoaffidentofMBilation 2.073 

Shewness 2.07 

RalavamUCL 

NotmalDisMboSanTest 

ShapjreWilkTestStBlMc OLS2S 

SbapmVWkCiMcBlVBlua 0.897 

Data not Normal el 5% SIgnfBcenoe Leiral 

Aasunring Noiimil Msirlbuilon 
95« Sludente-tUCL 27667 

95K UCLs (Mgasied for Shssmaas) 

95%A4iia«BdCLTUCL 30773 

85%Modllied4UCL 282S1 

Gamiira Dislrlbutiun Test 

kaisr(blaeconrecled) 0L331 

TbelBSlBr 45180 

nustar 11S1 

Appronimaia Chi Squara Value (i)5) 5.168 

AdJustadtAietarSfonlfieanoe a0357 

Adjusted CM Squara \raiue 4.748 

Ancleraon43aifii«TestSiatlslic 2S21 

Andersoii4)ailnaS«p«ical Value 0831 

KobnogoravGnilniovTaBiSiBlisdc 0S24. 

keiincgq(ov-Smiran5%CditBalVEnue 0.219 

beta hot Qsrama DIstdbuted at 5% Stgntficenpe Level 

Assundrv Gerrane Olsiribudan 

95%Ap|)RninHleGBinnBUCL 34450 

37^ 

Minimum of Log Data 5.979 

Maximum of Log Dsts 11.48 

Mean of tog Data 7.708 

SDoftogOara 1.832 

Lognonnal DIsMliulan Test 

SbapiiDWIktastSlallsnc 0.79 

Shapim WSk Ciffdai Value 0.897 

Data not Lognonnal at 5% SigniOcance IjBvel 

Assuming LognonnBl Dbblbulton 

9S%H4JCL 70944 

9SKQiabyatimr(MVUE)LICL 31670 

97jS%CMbysliav(MVUE}UCL 41168 

99%Cheiiy8hev(MVUE>ua 59825 

DetBDisnMOon 

Data do not faitow a Dtocaraable DisMbiilton (0.05} 

95% CUT UCL 

g5%JBCidmlfeUCfL 

95% Stahdaid Bocmrap ua 

95% Bootstraps UCL 

95% Hare Bootstrap UCL 

95% Peroenlile Booisltap UCL 

95% BCA Bootstrap UCL 

95% CbebyshevfMeen, Sd) ua 

97.5% CliatiyshewfMean, Sd) UCL 

99% ChebyaheidMaan, Sd) UCL 

26864 
27657 
26739 
35324 
23639 
27641 
317B3 
46791 

a. 

87634 

Potential UCL ID Use U8e96%ChebvBhev (Mean,Sd)UCL 87634 
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General UCL SmUstice for Full Deta Sets 

User SActed Options 

From File C:\ASE. INOKemrenVHafflitton OH - NPLSBERAVCaksVio IXX iiata.«st 

FuU Precision OFF 

ConfldenceCperfident 95% 

Number of Bootstrap Operetlora 2000 

Seleidijm 

Gem 
Number or>raildObBeivaaanB 18 

RawStatMics 

MMmum 

Maidinisn 

SO 

CoaflicientafWBiiBtian 
SbBumess 

0.135 
2.11 
083 
0.701 
0S2S 
0J633 
1.11 

Number of OlBttoObsensOons 17 

LotHiaiBlbBiied Slatlslto 

MMmumafLogOats -2.004 

ItadmumorUigDatB 0747 

MeanoflosOatB -0.385 

SD of log Date 06B7 

ua 
Notmal Dlatilbullon Test 

Sivpirewnc Test Statue 0-899 

Shapiro WBkCtUoBlVUue 0897 

Data appaar Nonnal 8tS% StgnBcanoe Imsl 

IJMe 95%StiidanrB4UCL 

96% UOLs (MiMBd for SkeMiMas) 

9S%Al4uBlBd4;LTUCL 

95%Mod!9ed-tUa. 

1.068 

IJJSI 

UvnnnBl Distilbutioii Test 

ShapboWHiTestStalisUc 0J57 

ShaidnWIkCillicalVUue 0897 

Dali appear Logaofmal at5% Sfgniaeenes Lairel 

I irnpinnmil PWiflHrtlrt" 
e%H-UCL 1247 

98% Citebyshev (MVUE) UCL 1.483 

97-5% CiiebyshavfMVUE) UCL 1,7S7 

99% CMiyahatf (MVUE) ua 2297 

Gamma Diairfbulon Teat 

k star (bias conec^ 2256 

ThetaStar 0268 

nu star 812 

ApptOK&nals Chi Square Vema (2^ 61.44 

Adjusted Level of SIgnfficance 0JD357 

Adjusted Chi Square value 59.79 

AndeisimiQaitlnaTastSialistIc 022 

An(lerBorhOai1Iiis5%cmiCBlvaiim 0748 
Kolmogoiov-Sminnv Test Statue 0.127 

Kdlniogaiw-Srriimov 5% Critical vahie 0.205 

Gamma DtaMbuiBd at 5% Signlflcanee Level 

Assuming Gamma DisMbUKan 

95% Appmrimaia Gamma UCL 1.098 

95*1 laifetftemma UCL 

OatsDMribullon 

Mr Noimal at 5% Signilicaace Level 

95%CLTUCL 

95%Jaci*nIleUCL 

95% Siandaid Bootstrap UCL 

95%BaolSlrep4UCL 

95% Han Bootstrap UC^ 

95% PercenUle Bootstrap UCL 

95% BCABoatatrepUCL 

95% ChebyshavfMeaii. Sd) UCL 

97-5% cnabyshevpAeaii, 8d) 1^ 

99% ChabyShevVMaan. Sd) ita 

1.034 

1.046 

1-032 

1.106 

1.09 

1.037 

1.046 

1269 

1.603 

2.061 

PoientlsiUCLtoUsa use 95% siuriennt-t I jn 1046 
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# 

General UCL iSwiiatics for Full Data Seta 

Uasf SaladBd Opiiana 

FiomFDe C;V^JNCU<efniDn\HamlUonOH-NniBERA\Cal(a»>roUCLdafo.wst 

Fun Piedalon OFF 

Cdnfidenoe OQeffident 9S% 

Number of Baptsbap Operefions 2000 

Vanadum 

Number of VhU Cbaeivatlam 18 NuirtorofDisllnciObaerwatiaRa 18 

RawStatfates 

Minimum 7JSB 

Maxiininn 30d 

Mean 16.68 

Median 15 
SO 6SS8 

UKHniBfomwdf 

Minimum of Log OalB 2.022 

Maximum of Log Data 3.418 

Mean of tog Data 2.732 

SO of tog Data 0.422 

OoefltoientorVMaltoo 0.417 

0.631 

RalawntUCL 

NoimM DiMribuiion Teat 

ShapiroWncTettSHiBlic 0.833 

ShapboVWkCittcalVaiue a887 

Data appear Normal at 5% SfgnWcanoe Larni Data 

Ixgnonnal Otatribiilion Teat 

Shapiro WBk Teat Statisnc a964 

Shapiro WBrOrWcaiVblue: 0JS7 

LDgnomtai at S» Significance Lewi 

AwwaweJaeee klawaeewl f ABSURHnO NCnnai I 
95%StadBnrs-tUCL 18.53 

9S« UCLa (Aduatad forShamtaaa) 

05%Al4ustalKXTUCL 19d4 

S6»Modlllad4UCL 19Sf 

Oanana DiBlrtauttan Teat 

katar (Mas corrected) 5JI12 

ThetaStar 3.201 

mi star 187S 

AppnadmataCMSquaiaVUueCJS} 156S 

Aduatad Lavei of Signlltoance aa357 

Adusiiad CM square VUue 154JZ 

Anderaon-OariingTeatSiaitaiic 0J67 

AndereorvDarUngSSiOrlllcalVaiua 0.742 
Keknogoroy^aiilmoirTaatSatiaite ai17 

Kolniogaroii'«Ri|miw5%CrWcal1Mue 0.204 

Gamma Dialiflaitad at» SHmWcanoe Lewi 

Aaawnlng Gamma Oktribulton 

95% Appreodmata Gamma: UCL 19M 

UffL , 

Aaauadng Lognoimal Dtatribntion 

95%H-UCL 20.48 

95% Chabyaheir ONVUE) UCL 24.12 

97.5% Chabyahav(MVUE) UCL 27.33 

99%Cheby8hev{MVUE)UCL 33.63 

Data appear Nonnai at 6% Sigrffieanca Lewi 

S5%CLTUCL 

95%JachknliBUCL 

99% Sianitard Boomap UCL 

95%Boai88aptUCL 

65%HairaBootsinpUCL 

95% Percentile Bootatiap UCL 

95%BCABootatmpUCL 

95% Chebyahev(Meen. Sd) UCL 

97.5% ChebyshevCMean, Sd) UCL 

99% ChebyatevlMaan, Sd) UCL 

19S8 

1BS3 

1932 

19.95 

19.63 

19.35 

19.74 

2333 

2632 

33 

i'i 1L. 

Potential UCL bUBe Use 95% Stiidentto4 UCL 19S3 



Now 07 08 09:45a Kim Trowbridge 440-255-3897 p. IB 

Zinc 

Geheial UCL SlatisUes for FuU Data Sets 

UMTSetoctad Options 

Frem FUe C:\ASE, INCiKemrotlVteiniltDn OH - NPLVBERMCalcsitPro UCL (tata.«isl 

FiiRPiedsion OFF 

ConflticnceCaeniClsnt 95% 

Number of BooutmpOpeiaiiDns 2000 

Dais 

OanaiBl 

Num^ of vaBd ObeetvnMons 17 

NumbarofMlsslrtgVialiMe 1 

RawSWWies 

MMmum 3SJS 

Maidmim 1380 

Mnn 332.6 
Median 199 

SO 368.1 

CoendentafVSitation 1.11 

1.871 

RsimsntUCL 

NwrnalOieiAulimTsst 

Shapiro WttTsetStWislic 0.743 

ShSpboWiKcCtWeallAMiiB 0.892 

Oaia not Noimal at 5% Slgnfficance Level 

AsMsntaB Normal DiBli8»6on 

95%Sbiden(MUCL 488.0 

96« UCLa (MliuBtad farShawnaas) 

aS%A(tusiSiKXTUCL 523.2 

95%Mod0ed4UCL 49S.7 

Gemma DMrifaaUan Test 
kstarfbtaooiiacMd) 1.012 

-nielBStar 328.7 

nuaiai 344 

ApproRlnntaChiSqiiareVUiBCOS) 21J96 

Adjuwad Level of SlgidBcanoe 041346 

AcfustedOM Square VWue 20:95 

An^non-OadbiBTestSMIsilc 0.505 

AndencmOerringSKGrtical Value a762 

KaimaBoiwGmiinovTeBtSlBliatie ai75 

KotmogorovSnAnovSKCiWcatVUue 0.214 

Qeinina Dislribulad at S% Stgnmcanoe Level 

AeeuminB Ganma DiBldbiu8an 

OSKApptoxinateQanma UCL 520.4 

99* Adiittted Gemma UCL 

Number of OmiinaOlMervalions 16 

loiHransfannad SMbOes 

MinknumofLogOtrta 3.57 

MaxtawmofLogData 7.215 

MeanoflogDam 5.327 

SDof log Data 0.095 

Lognamal Dlslilbulkm Teat 

Shapiro WUk Test SUistic 0.871 

ShapiraWBccmcal value 0492 

Lognonnel at 5K Stgnffieence Level 

Data 

AaauminB Lognonnel naaibuaon 

95%H-UCL 8554 

06%CliebyaMv(MVUE)UCL 7014 

974%Ghat>yelwv(MVUE)UCL 8644 

99%Cheby8hav(MVUE)UCL 1184 

OalaOiatribulian 

DisMbiitBd at 5% StgnKcenca Level 

Net neMc 

9S%CLTUCL 

95%JacldinlfeUCL 

95% Standard Boolatnp UCL 

95%BDdlstia|>4UCL 

95% Hairs Boolstnp UCL 

95% naioeiiiae Bootstrap UCL 

9S%BCAeooilBinpUCL 

95% ChebyahevfMaan. Sd) ilCL 

974% Cheliyaliev(Meaii. 8d) UCL 

99% Chebyahav(Meen, Sd) UCL 

4794 

4884 

475.7 

612.4 
5564 
482.7 

5354 

7224 
891.6 

.1223 







APPENDIX F 
SITE-SPECIFIC BACKGROUND EVALUATION, 2008 



ENSR 

Appendix F 
Background Evaluation for Soil 

As part of the uncertainty evaluation for the HHRA for the former ARMCO Hamilton Site, a statistical 
analysis of soil data was conducted to determine whether or not concentrations of specific COPCs in 
the exposure areas evaluated in the HHRA are consistent with concentrations in background samples. 
In accordance with USEPA guidance (USEPA, 2002b), the CERCLA program does not require clean 
up to concentrations below natural or anthropogenic background levels. 

The background comparison was conducted in accordance with the USEPA GiMance for Comparing 
Background and Cherrucal Concentrarions in Soil for CERCLA SUes (USEPA, 2002a), and as 
documented in responses to USEPA's comments on the draft HHRA. Ckimments were provided by 
USEPA on August 3, 2007 on the Draft HHRA for the former ARMCO Hamilton Site. The comments 
requested clarification of techniques used to conduct the statistical analysis used in the 2006 draft 
HHRA in light of technical guidance (USEPA, 2007a) and updated ProUCL software (version 4.00.02; 
USEPA, 2007b) published after the submittal of the Draft HHRA. In the Response to Comments 
(included as Appendix K of the Final HHRA), AK Steel clarified the process and assumptions, and 
USEPA agreed to allow the statistical evaluation from the Draft HHRA to be finalized as is for ACX^s 
where no additional data were to be collected (AOC 1, AOC 2, AOC 18/21, AOC 19 and Block A). 
Statistical analysis of AOCswhere new soil data were collected (AOC 13, Southern Parcel, and AOC 
22 - a new area not included in the draft Rl or draft HHRA) would be conducted using ProUCL 
4.00.02, consistent with guidance provided by USEPA (2007a) to support the software. In addition, for 
a couple of key inorganics (arsenic and lead), the background evaluation was performed for 
subsurface soil as well as surface soil. In general, the statistical evaluation presented in the 
Addendum follows the same theories as that presented in the Draft HHRA. Subtle differences include 
the spedTic test selected and treatment of non-detected values. 

1.1 Data Sets Used in the Statistical Evaluation 

This section provides an overview of the approach and statistical calculations performed. Additional 
details conceming the calculations are provided in Section 1.2. 

As described in the U.S. EPA's (2002) Guidance for Comparing Background and Chemical 
Concentrations in Soil for CERCLA Sites and consistent with the U.S. EPA-approved Work Plan 
(ENSR, 200^, sampling station locations were selected following a "Targeted Sampling Design" 
where prior knowledge of site-related factors were incorporated into the process of station location. 
The targeted sampling design was developed to meet the following criteria: 

• Sampling stations were selected that were representative of the defined area of interest; 
and 
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• Stations with similar physical characteristics were selected to minimize the sampling 
error, as described in the study data quality objectives (DQO) process (U.S. EPA, 
2001b). 

As part of the RI/FS program, twelve bacKground surface soil samples and nine background 
subsurface soil samples were collected from areas that have not been intluenced by current or 
previous site activities and are similar in basic characteristics to the soil at the site. These samples are 
identified in Table 3-6 of the HHRA report Sections 2.10 and 4.28 of the Draft RI/FS Report (ENSR, 
2006) discuss the background soil sampling and analysis perfomned for the Site. 

Surface soil data for the Site were divided into the human health exposure areas evaluated in the 
HHRA, as described in Section 5.3 of the HHRA report 

• ACX: 1 - Sludge iaydown area; 

• AOC 2-Closed iandfiil; 

• AOC 18 and AOC 21 (On-site portion of fOmrier COG pipeline and Wooded area); 

• AOC 19 (Off-site portion of former COG pipeline); 

• Block A-Slag piles; 

• Southern Parcel (excluding AOC 13); 

• AOC 13; and 

• AOC 22 (Riparian Area). 

Each exposure area was compared to background separately. The details of the statistical methods 
are discussed in the following section, followed by the results of the analyses. The results for the 
Southem Parcel, AOC 13, and AOC 22 (Riparian Area), are provided in an Addendum that comes at 
the end of this Appendix. 

1.2 Statistical Analysts Methods for AOC 1, AOC 2. AOC 18/21, AOC 19 and Block A 

Chemical Selection fbr Background Evaluation 

Surface soil samples collected from the former ARMCO Harnilton site and surrounding background 
sites were analyzed fbr an extensive list of constituents. Statistical calculations were performed for a 
subset of the chemicals detected in soil at AOC 1, AOC 2, AOC 18/21, AOC 19 and Block A The 
chemicals included in the background evaluation were those identified in the HHRA results to be the 
primary risk drivers in surface soil. The following chemicals were considered in the background 
evaluation: aluminum, antimony, arsenic, iron, manganese, mercury, vanadium, and benzo(a)pyrene 
toxic equivalents (BaPrTE). Antimony was not detected in the background samples, therefore was not 
included in the statisticai evaluation. 
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Traabnent of Non^Detects 

Because the datasete that ihduded a large percentage of non-detects were excluded, the non-detect 
values in the remaining data sets were assumed :not to introduce significant statistical blas: Therelbre, 
all non-detect values were replaced with >4 the value of the sample quantitaticn limit (SQL) for the 
purposes of caicuiating the statistics. Where % the SQL was greater than the highest detected 
concentrations, the sample results for the non-detect were diminated from the analysis. 

Tests for Normality 

Each Constituent in each dataset was tested to determine whether the data were normally or 
lognormally distributed, the Shapiro-Wilk's test was used for this determination (a=0.10). To evaiuate 
a lognonnal distribution, the data were transformed by calculating the natural logarithm of each 
cpncentralion. if both untransfomied and Icg-tranformed data were normally distributed, 
untransformed data were selected for the analysis. Generalized statistical references describing the 
various methods are iijsted in the references at the end of this appendix: 

Parametric Comparison of IMeans 

For any individual chemical, where both the exposure area and background dataset distributions were 
normal or lognonnal. frie Studenfs trtest (a= 0.10) was used to compare the exposure area mean to 
the background mean. The variances of each paired dataset were calculated, and compared using an 
F-teSt (OFO.IO). The t-4est for either equal or unequal variance was used, as appropriate. For the 
lognormaily distributed data sets, all calculations were performed on the log-transformed data. 

Noh-ParameWc Comparison of Populations 

For any individual chemical, if the distribution of either the exposure area or background datasets was 
neither normally nor lognormally distributed, or if the distributions were mixed, then a non-parametric 
comparison was necessary: The Wilcoxon Rank^Gum Test (also known as the Mann-Whitney U Test) 
was used for the non-parametric comparison (0=0.10). 

Hypothesis TeStlhg 

The surface soil data from each exposure area viras evaluated against background data using 
staiisticai ^ckgrOUrid Test Fomn 2 from the U S. EPA GuidanoB for Cornpiaiing Bad^/round and 
ChemiGal CdncentraSdns in SoB for CERtLA SBas (U.S. EPA^ 2002a). Background Test form 2 
requires a strict burden of probf by selecting the null hypothesis that the chiemioai concentration in 
poientialiy contaminated areas exceeds background by mOre than a substantial difference S (A > S). 
This approach favors the protection of the environment (U.S. EPA, 2002a). A sign'rficarit difference (S) 
of one standard deviation (Isd) of the background dataset was selected to provide a teasonabie ability 
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to distinguish drfferences between datasets. If background data were normally or lognonmaliy 
distributed, S was calcuiated as 1sd, with sd calculated in log-space for lognormally distributed data. If 
the background data were neither normally nor lognormally distributed, a percentile value was 
calculated equivalent to the mean plus one standard deviation in a nonnally distributed data set 
(84.13*" percentile). The S for nonparametric tests was determined as the difference between the 
84.13'" percentile and the median (50*" percentile). 

Figure 1-1 provides a graphical depiction of the test selection criteria. The specific statistical tests 
performed, and the S selected, are specified In Tables l-1a-e. The specific hypotheses to be used In 
the statistical evaluation are as stated In Test Form 2 (USEPA, 2002a): 

Ho: The mean of the contaminant concentration In the exposure area dataset Is greater than 
or equal to the mean of the background dataset by S (A > S) where, S = Isd of the 
upstream data set (UsKe^UbacK+S). 

HA: The mean of the contaminant concentration In the exposure area dataset does not 
exceed the mean of the background dataset by S (A s S)(Uiii8<Ufaacfc+S). 

If the null hypothesis Ho Is rejected. It can be concluded with statistical significance that the mean of 
the exposure area data set Is not significantly greater than the mean of the background dataset, or 
that, In general, the exposure area Is consistent with background. If the null hypothesis Is not rejected. 
It was assumed that the mean from the exposure area dataset may be greater than the mean of the 
background dataset, although this Is not a statistically significant conclusion. This hypothesis was 
tested at the 0.10 level of significance (a = 0.10). 

Evaluation of Power 

The power represents the ability of the test to reject the null hypothesis; specifically, are there enough 
samples to make It theoretically possible to reject the null hypothesis? Because of the stmcture of the 
null hypothesis (U.S. EPA Test Form 2), Insufficient power may result In a Type II error, the Incorrect 
acceptance of the null hypothesis, that the exposure area data are greater than the trackground data. 
A power of 80-90% Is the Intended target for the statistical comparisons. 

For the parametric t-tests, the power of each comparison was calculated. These results can be used to 
aid the Interpretation of statistical results, and may be useful to Identify data gaps. Power was not 
calculated for non-parametric Wllcoxon Rank Sum tests. Although power has not been calculated for 
the non-parametric Wilcoxon Rank Sum tests, the rejection of the null hypothesis Indicates that power 
was sufficient. 

1.3 Results of Statistical Analyses for AOC1. AOC 2, AOC 18/21, AOC19 and Block A 

The statistical software State 8.2 was used to perform the statistical calculations. Raw results from the 
State 8.2 program are attached to this Appendix. The distributions of the constituents from the site and 
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background datasets are presented in Tables 1-1 a-e. the resulte indicate a mixture of normaiiy, 
iognomiaiiy, and not nonmaiiy distributed data.' 

A0C1 v& Backgmund 

In the AOC1 vs. ^ckground evaiuation, parametric tests were run using untransfbrmed data for 
aluminum and vanadium, parametric tests were mn using iog-transtbnned data for manganese and 
B(a)P TE; Non-parametnc tests were run for the remaining 3 constrtuents, including arsenic, iron, and 
mercury. The step-byrstep summa^ of the statisticai results is presented in Table i-ia. 

The null hypothesis was rejected for one parametric t-test (B(a)P-TE, log-transformed data) and two 
non-parametric Wilcoxon Rank Sum tests (arsenic and mercury), indicating concentrations for these 
constituents are consistent with the background dataseL For the remaining constituents, the null 
hypothesis was not rejected, indicating either the exposure area dataset is greater than the 
Background dataset, or that the test did not have sufficient power to recognize a difference. 
Examination of power raiCUiations, where available (t-^tests), indicates power ranged from 11% to > 
99%. The power was adequate to evaluate the log-transformed datasets for manganese and B(a)P -
TE, however power was less than 70% in the evaluation of aluminum and vanadium. 

AOC18_21 vs. Background 

in the AOC18J21 vs. Background evaluation, parametric tests were run using untransfomned daja for 
aluminum and iog^transformed data for vanadium. Non-parametric tests were run for the remaining five 
constituents, including arsenic, iron, manganese, mercury, and B(a)P-TE. The step-by-step summary 
of the statisticai result is presented in Table i-l b. 

The null hypothesis was rejected for four non-parametric Wilcoxon Rank Sum tests (arsenic, iron, 
mercury, and B(a)P-TE), indicating concentrations for these constituents ih AOC18_21 are consistent 
with Background. For the remainihg three cons^ents, the null hypothesis was not rejected, indicating 
either the constituent concentrations in the AOC18_21 dataset are greater ttian the Background 
dataset, or that the test did not have sufficient power to recognize a difference. Examination of power 
caicuiations, where available (t-4ests), indicates power ranged from 13% (vanadium) to 94% 
(aluminum), so power is likely to be insufficient for the evaiuation of vanadium. 

A0C19 vs. Sackgrourx/ 

In the A0C19 vs. Background evaiuatloh, parametric tests were run using untransfbrmed date for 
aluminum and vanadium, parametric tests were run using log-transformed date for manganese and 
B(a)P-TE. Non-parametric tests were run fbr the remaining three constltuerits, including arsenic, iron, 
and mercury. The Step-by-step summary of the statisticai results is presented in table i-lc. 

The null hypothesis was rejected for three noivparametric Wilcoxon ^k Sum tests (arsenic, iron, and 
mercury), Indicating concentrations for these constituents in AbC19 are consistent with Background. 
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the null hypothesis was also reacted for the two parametric tests uSing log-transfbrmed data 
(manganese and B(a}P-TE). For the remaining two constituents, the null hypothesis was not rejected, 
Indicating either ^e constituent concentrations in the A0C19 datas^ are greater than the Background 
dataset, or that the test did not have sufficient power to recognize a difference. Examination of power 
caicuiations, where avaiiabie (t-tests), indicates power ranged from 15% to 99%, with power likely 
insufficient to evaluate aluminum and vanadium. 

A0C2 vs. Background 

In the A0C2 vs. Background evaluation, parametric tests were run using untransfbrmed data for 
aluminum and vanadium, and parametric tests were mn using log'^translbrmed data for arsenic, 
manganese, and B(a)P-TE. Non-parametric tests were run for the remaining two constituents, 
including iron, and mercury. The step-by-step summary of the statistical results is presented in table I-
1d. 

The null hypothesis was rejected for the two non-parametric Wilcoxon Rank Sum tests (iron, and 
mercury), indicating concentrations for these constituents in A0C2 are consistent with Background. 
The null hypothesis was also rejected for two parametric tests using log-transformed data (arsenic and 
B(a)P-TE). For the remaining three constituents, the null hypothesis was not rejected, indicatirig either 
the constituent concentrations in the ACX:2 dataset are greater than the Background dataset, or that 
the test did not have sufficient power to recognize a difference. Examination of power caicuiations, 
where available (t-tests), indicates power ranged from 34% to > 99%, with power likely insufficient to 
evaluate aluminum, manganese, and vanadium. 

Block A vs. Background 

in the Block A vs. Background evaluation, parametric tests were run using log-transformed data for 
arsenic, manganesie, and vanadium. Non-parametric tests were run for the remaining four 
constituents, including aluminum, iron, mercury, and B(a)P-TE. The step-by-step summary of the 
statistical results is presented in Table 1-1 e. 

The null hypothesis was rejected for the two non-parametric Wilcoxon Rank Sum tests (mercury and 
B(a)P-TE), indicating concentrations for these constituents in Block A are consistent with Background. 
The null hypothesis was also reacted for one parametric test using log-transfbrmed data (arsenic). 
For the remaining four constituents, the null hypothesis was not rejected, indicating either the 
constituent concentrations in the Block A dataset are greater than the Background dataset, or that the 
test did not have sufficient power to recognize a difference. Examination of power calculations, where 
avaiiabie (t-tests), indicates power ranged firom 13% (vanadium) to 100%, with power likely insufficient 
to evaluate vanadium. 

Summary of Data Comparisons 
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Based on the evaluation of the five exposure areas compared to background, it could not be ruled out 
(i.e., the null hypothesis could not be rejected) that the surface soil concentrations of aluminum and 
vanadium in all five e)^osure areas may exceed Background by more than S. Surface soil 
concentrations of rnanganese may exceed Background by more than S In four of the five exposure 
areas. Manganese is consistent with Background in AOC19. Surface soil concentrations of Iron may 
exceed Background by more than S in two of five areas, iron is consistent with Background in AOC 2, 
AOC18_21, and AOC 19. Surface soil concentrations of arsenic, mercury and B(a)P-TE are 
consistent with Background in all five areas. 

1^ Uncertainties 

In general, the statistical analysis was conducted in order to reduce uncertainties in the HHRA 
evaluation of surface soil at the former ARMCO HamlHoh Site. Hotivever, there are specific 
uncertainties associated wfth the statistical analysis. None of the datasefe assessed in the statistkal 

. evaluation were quantitatively examined for outliers. In general, the presence of outliers would tend to 
make two different groups of dafca look different, when they in feet might be more similar if the outlier(s) 
were to be omitted. 

Where the Background data were normally distributed, S was defined as one standard deviation, 
regardless of the test used to compare to other data sets. For all tests where the Background data 
were hot hdrtnally distributed, a non-parametric test was used and a non-parametric S was 
calculated. The value selected for S (the difference between the median and the 84.13*" percentile of 
the data) is equivalent to one standard deviation above the mean in a normally distributed data set 
One standard deviation was selected for ease of statistical implementation and may or may not have 
significance from a human health risk perspective in the HHRA. 

1.5 Conclusions for AOC 1, AOC 2. AOC 18^1, AOC 19 and Block A 

This statistical evaluation compared the concentiation of specific constituents in surface soil in five 
exposure areas to site-specific Backgrouhd surface soil concentrations. The results of this statistical 
evaluation indicate that aluminum and vanadiurh were not consistent with background at all five 
exposure areas, concentrations of manganese were hot consistent with background at four exposure 
areas, and that concentrations of iron were not consistent with background at two of the five exposure 
areas. Arsenic, mercury, and B(a)P-TE were found to be consistent with background at all five 
exposure areffi. 
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1.7 Addendum: Soil Background Evaluation 

This addendum to Appendix i augments the background statisticai evaiuation described above. In 
addition to presenting the statisticai analysis using the hew soil data for AOC 13, Southern Parcel, and 
AOC 22 (Riparian Area), results are presented for arsenic and lead in combined surface and 
subsurface soil in ail exposure areas. Based on the risk results, inorganics in subsurface soil are 
generally not risk drivers. However, because of the irtfluence of background levels of arsenic on risk 
results, a background eiraluation was also perfbnmed for atseriic in all areas. Lead was also identified 
as an inorganic of interest in combined soil for some areas (e.g., AOC 1), and was therefore included 
in the combined surface and subsurface soil background evaluation. To be consistent with the 
combined soil exposure point concentrations used in the HHRA, surface and subsurface background 
samples were combined for the background evaluation. The updated background statistical evaluation 
presented in this addendum was performed using ProUGL 4.00.02, consistent with AK Steel's 
discussions with USEPA (see Response to Comments in Appendix K) and in accordance with 
guidance provided by USEPA (2007a) to support the software. 

1.8 Data Sets Used In the Updated StatisUcal Evaluation 

in July 2008, new soil data were collected at AOC 13, AOC 22 (Riparian Area), and Southem Parcel. 
No new data were collected for the background soil. All soil samples for both the Site and background 
data were divided into two data sets: surface soil and subsurface soil. Consistent with the soil depth 
Classification scheme used in the HHRA, samples with a depth of less than or equal to 2 feet below 
ground surface were classified as surface soil whereas deeper soil (i.e., greater than 2 feet below 
ground surface) were classified as subsurface soil. The combined soil dam set consisted of ail soil 
samples, surface and subsurface. The following comparisons were statistically analyzed: 

Surface Soil: 

• AOC 13 vs. Background 
• AQC 22 (Riparian Area) vs. Background 
• Southem Parcel vs. Ba^round 

Combing Soil: 

• AOC 1 vs. Background 
• AOC 2 vs. Background 
• AOC 18 and 21 vs. Background 
• AOC 19 vs. Background 
• Bilock A vs. Background 
• AdC 13 vs. Background 
• Southem Parcel vs. Background 
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A "combined soir evaluation was not performed for AOC 22 (Riparian Area) because AOC 22 samples 
were collected at depths of less than or equal to 2 feet and were therefore classified as surface soil. 

1.9 Chemical Selection 

Only a subset of the chemicals that were detected in the soil samples collected from the former 
ARMCO Hamilton site were analyzed in this statistical evaluation. Chemicals included in this 
background evaluation Were those identified in the revised HHRA results to be the primary risk drivers 
in either the surface soil or combined soil pathways. For surface soil the following chemicais were 
evaluated: Aluminum, Arsenic, Iron, Lead, Manganese, Vanadium, and B(a)P-TE. For combined soil. 
Arsenic and Lead were evaluated. 

1.10 Updated Statistical Analysis iWethodoiogy 

USEPA (2002a) Guidance for Comparing Background and Chemical Concentration in SOii for 
CERCLA Sites was used as the primary source for the development of the methodology used in this 
evaluation. ProUCL version 4.00.02 (USEPA, 2007b) is statistical software that uses as its basis for 
background evaluations USEPA (2002a) Guidance for Comparing Background and Chemical 
Concentration in Soil for CERCLA Sites. The USEPA ProUCL Technical Guide (USEPA, 2007a) was 
used as a reference for selection of specific statistical tests, based on the attributes of the data sets. 
The output files from the ProUCL software are included in Attachments 1 through 3. Goodness-of-Fit 
statistics are included in Attachment Ma and Mb (surface soil and combined soil) and hypothesis 
test results are included in Attachment l-2a and l-2b (surface soil and combined soii).The statistical 
software package State (Stata Corporation, 2003) was used to calculate the 84.13*" and 50*" 
percentiles needed to calculate the Substantial Difference (S), details below. Raw results from the 
Stata program are included in Attachment l-3a and Mb (surface soil and combined soil). 

Two-sample hypothesis testing was used to compare the Site data set to the background data set. All 
statistical tests, including the GOF statistics and two-sample hypothesis tests, were run at 90% 
confidence. 

Null and Altemate Hypotheses 

Consistent with USEPA (2002; 2007a), two hypothesis tests were used in this evaluation: Test Form 1 
and Test Form 2. The null hypothesis for Test Form 1 states that there is not a statistically significant 
difference between the means of the Site and background data. Test Form 2 requires a strict burden 
of proof to prove the Site is consistent with background by selecting a null hypothesis that the Site 
mean exceeds the background mean by more than a Substantial Difference (S)*. Therefore, while 

* The calculation of S Is explained In the next section. 
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Test Form 1 uses a more conservatiye investig^e level of A = 0 (i.e., does not allow for S), it has a 
more relaxed burden of proof than Test Form 1. 

The Quantile test uses Test Form 1. The hypotheses used for Test Form 1 are: 

• HQ: The mean of the Site data set is less than or equal to the mean of the background 
data set. (uste^MtMdvound) 

• HA: The mean of the Site data set is greater than the mean of the background data set 
(MSHS > Mbackgraund) 

The Student's and Satterthwaite's t^fests, the VWIcoxon Mann-Whitney (WMW) test and the Gehan test 
use Test Form 2 (USEPA, 2002). The hypotheses used fpr Test Form 2 are; 

• Ho: The mean of the Site data set is greater than or equal to the mean of the 
background data set. (Psite ̂  Mbackgraund + S) 

• HA: The mean of the Site d^ set is less than the mean Of the background data set 
(Mate < Mbae^reund + S) 

Calculation of the Suhstantiai Difference (S) 

S is the Substantial Difference and is used in the hypotheses for Test Fomn 2 (USEPA, 2002, 2007a). 
Consistent with the statistical evaluation preserited in the Draft HHRA, S used in this evaluation was 
equal to one standard deviation (SD) in the background data set. S was calculated in the following 
manner: 

a S was calculated as 1 SD only if both the Site and Background data sets had a 
frequerx^ of detection (FOD) of 100% and the Background was normally distributed. 

• In all other cases, sfotistical were calculated using nonpararhetric techniques, and 1 
SD was approximated by the difference between the 84.13*" and the 50** percentiles. 
The 84.13^ percentile of the data approximates one standard deviation of a data set 
On a normal cunre, the arithmetic mean plus 1 SD corresponds to the 84.13^ 
percentile of a data set 

Statistical Analysis Procedure 

Table l-2a and Table 1^^^ provide a step-by-step presentation of the background evaluation for 
surface soil and combined soil, respectively. This section provides a detailed explanation of the 
methodology used. Figure 14 also presents a graphical depiction of the test selection process. The 
test selection process and data analysis follow USEPA (2007a) guidance. 
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Validity of Background Evaluation 

Two sample hypothesis testing was conducted for data sets with greater than 8 detected results, if 
either the Site or t)ackground data set had less than 8 samples, no statistical evaluation was 
conducted. 

Statistical Test Selection 

Two parametric tests, the SatterthwSlte's and Student's t-tests, and three non-parametric tests, the 
Quantile test, the WMW test, and the Gehan test were used to compare the Site and background 
data. In order to select the appropriate test, several characteristics of the data sets were reviewed, 
including the FOD, detection limits of the any non-detect results, and the distribution, or GOF, of each 
data set The distribution was analyzed by ProUCL GOF tests and the data set was concluded to 
normally distributed or not normally distributed (with 90% confidence). The ProUCL GOF test output Is 
in Attachment Ma and Mb. 

The Quantile test, using Test Form 1, was used to initially to evaluate all comparisons: If the null 
hypothesis was rejected and the Site mean was concluded to be greater than the background mean, 
no other statistical tests were calculated. If the null hypothesis was not rejected, then one of tests 
using Test Form 2 was selected. The Quantile test focuses on the right tails of the data s^ and 
therefore can have more power to detect a difference than the two-sample t-test, the WMW or the 
Gehan test (USEPA, 2007b). More details on the statistical test conclusions are detailed in the next 
section. 

Figure 1-2 provides a graphical depiction of the test selection criteria. The specific criteria that 
determine the selection of the second statistical test (if necessary after the Quantile test results) are 
outlined below: 

Parametric 2-SamDle t-Tests: 

• A parametric 2-sample t-test was used if the Site and Background tioth had FOD of 
100% and If both Site and background were normally distributed. 

• An F-test was conducted using ProUCL to determine the variance's of the Site and the 
background data set. If the variances are equal the Student's t-test is used. 
Satterthwaite's t-test Is used if the variances are unequal. 

Nonoarametric WMW Test 

• The WMW was selected in two scenarios: 

1. If the FOD is 100 % for both Site and background and either Site or 
background is not normally distributed. 
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2. If the FOO is 1^ than 100% but greater than 60% and the detection limits 
for both data sets are equal. 

Nonparametric Gqhan Test 

• The Gehan Test Is used in two scenarios: 

1. If the POP is less than 100% but greater than 60% and there are multiple 
detection limits in the two data sets. 

2. If the FOP is less than 60%. 

Evaluation of Statistical Test Results 

For the t-tests and the Gehan test, the null hypothesis was rejected if the calculated p-value was less 
than 0.1. The confidence level for the WMW test was also set at 0.1, consistent with the test design 
described above. Because the WMW test results output only provides ah approximate fHvalue, it was 
determined that the decision whether or not to reject the null hypothesis would be based not on 
calculated p-value, but using the WMW test st^stics. if the calcuiated test statistic was less than the 
test critical value, the hull hypothesis was rejected. For the Quahtile test, although 90% confidence is 
selected, ProUCL uses ah alpha approximated by lookup ^bles without interpolation. The null 
hypothesis was then rejected or hot rejected based on the results in the ProUCL output The results of 
all the two-sample hypothesis tests are provided in Attachment (surface soil) and Attachment I-
2b (combined soil). 

As discussed in the preceding section, the Quantile test was the only statistical test run for all 
comparisons. The rejection of the null hypothesis in Test Form 1 indicates that the Site mean is 
greater than the background mean at a cohsetVafive investigatiOh level (A = 0). Therefore, no further 
tests were necessary when the Quantile test rejected the null hypothesis. In addition, this test focuses 
on the right tails of the data sets and therefore can have more power to detect a diflerence than the 
two-sample t-test, the WMW or the Gehan test (USEPA, 2007b). 

If the Quantile test acc^>ted the null hypothesis, additional tests using Test Form 2 (i.e., the t-tests, the 
WMW or the Gehan test) were used to compare the Site and background dafa sets. The null 
hypothesis in Test Form 2 requires a stricter burden of proof and is coreidered protective of human 
health and the environment (USEPA, 2007b). 

1.11 ResuHsofthe Updated Statistical Analysis 

Table k3 provides a summary of the results of this updated statistical analysis for surface soil and 
combined soil in AOC13, Southem Parcel and AOC 22, and for combined Soil ih AOC1, AGO 2, AGO 
18 and 21, AGC19, Blodt A. The results for each exposure area are sunimareed below. 

AGC1 vs. Sackgnountf 
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Only combined soli was analyzed in AGO 1. Arsenic and Lead, the only chemicals evaluated for this 
area, were both found to be consistent with background. 

AOC 2 vs. Background 

Only combined soil was analyzed in AOC 2. Arsenic and Lead, the only chemicals evaluated for this 
area, were both found to be consistent with background. 

AOC 18 and 21 vs. Background 

Only combined soil was analyzed for AOC 18 and 21. Arsenic and Lead, the only chemicals evaluated 
for this area, were both found to be consistent with background. 

AOC 19 vs. Background 

Only combined soil was analyzed for AOC 19. Arsenic and Lead, the onjy chemicals evaluated fbr this 
area, were both found to be consistent with background. 

BkxkA vs. Background 

Only combined soil was analyzed for Block A. Arsenic and Lead, the only chemicals evaluated fbr this 
area, were both found to be consistent with background. 

AOC 13 vs. Background 

In AOC 13 surface soil. Arsenic, Iron, Lead, Vanadium and B(a)P-TE were found to be consistent with 
background. In A0C13 combined soil, Arsenic and Lead were the only chemicals evaluated, and both 
were found to be consistent with background. 

AOC 22 (Riparian Area) vs. Background 

In AOC 22 surface soil. Aluminum, Arsenic, Iron, Lead, Vanadium, and B(a)P-tE were found to be 
consistent with Background. No evaluation of combined soil was performed fbr AOC 22 since no 
subsurface soil samples were collected. 

Souffiem Parcel vs. Background 

In Sputhem Parcel surface soil. Arsenic, Lead, and B(a)P-TE were found to be consistent with 
background. In Southem Parcel combined soil. Arsenic and Lead were the only chemicals evaluated, 
and both were found to be consistent with background. 
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1.12 Summary and Conclualons of All Background Evaiuadons 

Table 1-4 presents the results from the original and updated statistical analyses. Table 1-4 provides 
updated conclusions on whether the former ARMCO Hamilton site soil samples can be considered 
consistent with background soil samples. Based on these combined results, the following chemicals 
can be considered consistent with background and for which no further evaiuation is necessary: 

Chemicals Consistent with Background Surface Soii: 

• AOC 1: Arsenic, Mercury, and B(a)P-TE 
• AOC 2: Arsenic, Iron, Mercury and B(a)P-TE 
• AOC 13: Arsenic, Iron, Lead, Vanadium, and B(a)P-TE 
• AOC 18 and AOC 21: Arsenic, Iron, Mercury, and B(a)P-TE. 
• AOC 19: Arsenic, Iron, Manganese, Mercury and B(a)P-TE 
• Ado 22 (Riparian Area): Alurfiinum, Arsenic, Iron, Lead, Vahadium, and B(a)P-TE 
• Block A: Arsenic, Mercury, B(a)P-TE 
• Southern Parcel: Arsenic, Lead, and B(a)P-TE 

Chemicals Consistent with Background Combined Soil: 

• AOC 1: Arsenic and Lead 
• AOC 2: Arsenic and Lead 
• AOC 13: Arsenic and Lead 
• AOC 18 and AOC 21: Arsenic and Lead 
• AOC 19: Arsenic and Lead 
• Block A: Arsenic and Lead 
• Southem Parcel: Arsenic and Lead 
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Shapiro Wilk Test Statistic 0.971 

Shapiro Wiik Cridcai (0.9) Value 0.935 

Uiiiefors Test Statistic 0.127 

Uiiiefors Critical (0.9) Value 0.155 

Daia appear Normal at (0.1) SIgnlflcanoa Lavel 

Gamma Dfstribuilon Tast Rasufts 

Correlation Coeffidem R 0.972 

A-D Test Statistic 1.334 

A4} Critical (0.9) Value 0.631 

K-S Test Statistic 0.217 
K-SCriticai(0.9) Value 0.155 

Data not Gamma DIstribiilad at (0.1) SlgnMcanca Laval 

Lognormal DtstrOxjtion Test Results 



Correlatipn Coefficient R 0.762 

Shapiro WHk Test Statisiic 0.616 

Shaplio Wilk Critical (0.9) Value 0.935 
Ulltefbia Test Statistic 0.288 

Lllllafbis Critical (0.9) Value 0.155 

Data not Lognonnal at (0.1) SUnMcanca Level 

AiBanic(aoc22) 

Numlier of Valid Observations 18 

Number of Distinct Observations 18 
Minimum 3.26 

Maximum 14.3 
Mean of Raw Data 8.049 

Standard Deviation of Raw Data 3.454 

Kstar 4.889 

Mean of Log Transfonned Data 1.997 

Standard Deviation of Log Translbmied Data 0.436 

NonnslDlatilbutlanTesl 

Correlation Coefficient R 0.958 

Shapiro Wiik Test Statistic 0.905 

Shapiro Wiik Critical (0.9) Value 0.914 

Uilielbrs Test Statistic 0.234 

Liliiefbre Critical (0.9) Value 0.19 

Data not Normal at (0.1) SIgfilllcance Level 

Gamma DIs&lbutlpn Test Rseulls 

Correlation Coefficient R 0.967 

A-D Test Statistic 0:577 

ArOCritkai (0.9) Value 0.626 

K-S Test Statistic 0.201 

K-S Cmical(0.9) Value 0.187 

Data appear Gamma Gtalrlbutsd at (0.1) Sliptillcance Level 

Logmsmal OfsMbunan Taat Reautts 

Correlation Coefficient R 0.977 

Shapiro Wiik Test Statistic 0.943 

Shapiro Wiik Critical (0.9) Value 0.914 

Liineibts Test Statistic 0.176 

UliieltarB Critical (0.9) Value 0.19 

Data appear Loonomial at (0.1) StgnMcanoe Lewi 

Aiaanlc (background) 



Number of Valid Observations 11 

Number of Distinct Observations 11 

Minimum 5.9 

Maximum 68.5 

Mean of Raw Data 19.78 

Standard Deviation of Raw Data 19.63 

Kstar 1.238 

Mean of Log Ttansfbrmed Data 2.645 

Standard Deviation of Log Transformed Data 0.808 

Normai DiabtbudonTsatRasuits 

Correlation Coeffidant R 0.849 

Shapiro Wiik Test Statislic 0.729 
Shapiro Wiik Crfticai (0.9) Value 0.876 

Liiiiefors Test Slatislic 0.327 
Uiliefbrs Critical (0.9) Value 0.243 

Data not Normai at (0.1) SIgniflcanoa Level 

Gamma Olatrlbullon Test Results 

Coneiation Coeffidant R 0.968 

A-D Test Statistic 0.796 

/L-D Criticai (0.9) Value 0.627 

K-S Test Statistic 0.26 
K-SCriticai(0.9) Value 0.238 

DataltollowAppr. Gamma Disitfeidion at (0.1) Slgnlflcance Level 

Lognoimal Dfatrlbution Test Resulls 

Correlation Coeffidant R 0.949 

Shapiro Wiik Test Statistic 0.891 

Shapiro Wiik Criticai (0.9) Value 0.876 

Uifiefbrs Test Statistic 0.203 

UifieftHS Criticai (0.9) Value 0.243 

Data appear Lognoimai at (0.1) Significance Level 

Arsenic (a. eoiposura area rev) 

RaMrStafislIca 

Number of Valid Obsarvations 121 

Number of Missing Values 21 

Number of Distinct Obsenrations 86 

Minimum 0.474 

Maximum 33.6 

Mean of Raw Data 8.779 

Standard Deviation of Raw Data 6.17 



Kstar 1.931 
Mean of Log Tienslbnned Da& 1.898 

Standard DaviaUon of Log Transfbmied Data 0.831 

Nonrnal Dfablbullan Teat Raautta 

Correlation CoefnOent R 0.924 

Ulllafbrs Test Statistic 0.156 

Liinaibra Critical (0:9) Value 0.0732 
Data not ftomiai at (0.1) Sigtiificaiioe Levei 

Gamma DiiMbution Teat Raauila 

Correlation Coefficiant R 0.977 
ArD Test Statistic Z075 

A-D Cnticai (0.9) Value 0.642 

K-S Test Statistic 0.104 

K-SCi1ticai(0.9) Vaiue 0.0781 

Data not Gamma DiatHtNited at (0.1) Signiflcanoe Laval 

Lcgnoimai Dlatributiah Taat 

Correlation Coefficient R 0.957 

Ullieibrs Test Statistic 0.146 

Uinefbrs Critical (0.9) Value 0.0732 

Data not Lognomiai at (0.1) SfpiMcaiioa Lavai 

lren(aoc13) 

RawStalialics 
Numtrer of Valid Ot>sanrations 27 

Number of Distinct Observations 25 

Minimum 2200 

Maximum 185000 

Mean of Raw Data 22602 

Standard Deviation of Raw Data 33010 
Kslar 1.544 

Mean of Log Transfbnmed Data 9.706 

Standard Deviation of Log Transfbrmed Data 0.685 

Normai Dialilbutlan test RaauMs 

COrraiaflon Coefficient R 0.563 

Shepiro Wiik Test Statistic 0.353 

Sfiapiro Wlik Critical (O S) Value 0.935 

Uilieiiats Test Statistic 0.381 

Ulileilbis Criticai (0.9) Vahia 0.155 

Data not Noimai at (0.1) Signlilcanoe Laval 



Gamma DWribuOon Test 

Correlation Coefficient R 0.721 

A-D Test Statistic 3.156 

A-DCriticel (0.9) Value 0.639 

K-S Test Statistic 0.248 

K-S Ctitical(0.9) V^lue 0.157 

Data not Gamma DWibutad at (0.1) StgnMcanoe Level 

Lognamal Oatrlbullon Teat Reaulta 

Correlation Coefficient R 0.857 

Shapiro WHk Test Statistic 0.783 

Shapiro Wilk Critical (0.9) Value 0.935 

Ullieibrs Test Statistic 0.216 

Ulllelbrs Critical (0.9) Value 0.155 

Data not Lognonnal at (0.1) Signiilcanoe Lavel 

lron(aoc22) 

Raw Statistics 

Numtjer of Valid Observations 18 

Number of Distinct Observations 18 

Minimum 8940 

Maximum 69200 

Mean of Flaw Data 31036 

Standard Deviation of Raw Data 19544 

Kstar2.28 

Mean of Log Transformed Data 10.15 

Standard Deviation of Log Transibrmed Data 0.657 

Normal Dialfibulian Teat Raaults 

Correlation Coefficient R 0.953 

Shapiro Wilk Test Statistic 0.892 

Shapiro Wilk Critical (0.9) Value 0.914 

Ullieibrs Test Statistic 0.216 

Ullieibrs Critical (0.9) Value 0.19 

Data not Noimal at (0.1) Signiilcanoe Level 

Gamma Distribution Test 

Correlation Coefficient R 0.976 

A43 Test Statistic 0.505 

A-D Critical (0.9) Value 0.631 

Test Statistic 0.18 

K-S Critical(0.9) Value 0.189 

appear Gamma DMrlbutad at (0.1) Sigtriiicahoe Level 



Lognonnal PtaMbuliqn Teat I 

Correlation Co^dent R 0.979 

Shapiro WHk Test Statisllc 0.94 
Shapiro wnk Critical (0.9) Value 0.914 

Ulllslbrs Test Statistic 0.147 
Ulllelbrs Critical (0^9) Value 0.19 

Date appear Lognormal at (0.1) SIgriHIcance Laval 

Iron (background) 

Number of Valid Observations 11 

Number of Distinct Observations 11 
Minimum 13600 

Maximum 132000 
Mean of Raw Data 28309 

Standard Deviation of Raw Data 34564 

Kstar1.42 

Mean of Log Transformed Data 9.96 

Standard Deviation of Log transfomned Data 0.635 

NonnalblalittiutlonTest 

Correlation Coeffldem R 0.635 

Shapiro wnk Test Statistic 0.436 

Shaplto Wilk Criticai (0^9) Value 0.876 

Uiilefors Test Statistic 0.444 

Ulliefors Critical (0.9) Vaiue 0.243 

Date not Nofinal at (0.1) SIgnlllcance Level 

(ternnaDMrfoudon Teet Reeults 

Correiation Coefficient R 0.799 

A.D Test Statistic 2.211 

A-D Criticai (0.9) \folue 0.626 

K-S Test Statistic 0;37 

K-SCritlcai(0.9) value 0;^ 

Date not Gamma Dlstrtbutad at (0.1) Signlllcanoe Level 

Lognormal Dlstiibutian Teat Results 

CorraiaUon Coelfidem R 0.77 

Shapiro Wlik Test Statistic 0:^ 

Shapiro Wllk Critical (0.9) value 0.876 

LDDefors Test Statistic 0.3 
liUefors Criticai (0.9) Vaiue 0.243 

Data not Lognoimal at (0.1) SlgnMcanoe Level 



Iron (s. oqioaure araa im) 

Rawl 
Number of Valid Observations 121 

Number of Missing Values 21 

Numbsr of Distinct Obsenatlons 110 

Minimum 4805 

Maximum 170000 

Mean of Raw Data 45797 

Standard Deviation of Raw Data 39323 

Kstar 1.542 
Mean of Log Translonned Data 10.38 

Standard Deviation of Log Transformed Data 0.852 

Normal Distribution Test ResuMs 

Correiatfon Coeffident R 0.914 
Uiiielors Test Statistic 0.204 

Uiiiefbrs CrWcai (0.9) Value 0.0732 

Dais not Nonnai at (0.1) SignMcance Laval 

Gamma DistrfeutionTest Results 

Correlation Coeffldem R 0.985 
A-D Test Statistic 2.368 

A-D Critical (0.9) Value 0.645 
K-S Test Statistic 0.143 

K-SCritical(0.9) Value 0.0784 

Data not Gamma Distributad at (0.1) Significancs Level 

Lognonnai Distribution Test Results 

Correlation CoefRdem R 0.988 

Lllllefbrs Test Statistic 0.1 

Llllielbrs Critical (0.9) Value 0.0732 

Data not Lognonnai at (0.1) Significanos Level 

ijsad(aoc13) 

Number of Vatid Observations 27 

Number of Distinct Obsenratlons 26 

Minimum 1.53 

M^mum 464 

Mean of Raw Data 53.95 

Standard Deviation of Raw Data 105.3 

Kstar 0.694 

Mean of Log Ttanslbrmad Data 3.193 

Standard Deviation of Log Translbmied Data 1.11 



Noiinal DMribuOan Teat RawllB 

CoiTBlatibn Coefficient R 0.654 

Shapiro Wilk Test Slatlstic 0.449 

Shapiro Wiik Criticai (0.9) Vaiue 0.935 
Uilietars Test Statistic 0.393 

Uineibrs Criticai (0.9) Vaiue 0.155 

Data riot Normai at (0.1) Siigniilcanoa Levei 

Gemma DiaMbuOon Test Reeuiis 

Coneiation Coefficient R 0.886 
/VO Teat Statistic 3.1 

A-0 Criticai (0^9) Vaiue 0.656 

K-STest.Statistic 0.295 

K-S Cii5Cal(0.9) Value 0.16 

Daia not Gatntna DMitbuiad at (0.1) Signfficance Lev^ 

Lognonnal Diatrtniaan Test RasiAs 

Coneiation Coefficient R 0.923 

Shapiro Wilk Test Statistic 0.874 

Shapiro Wiik Criticai (0.9) Value 0.935 

Uliefors Test Statistic 0.186 

Uiiieibrs Criticai (0.9) Vaiue 0.155 

Data hot Lognomiai at (0.1) Signlilcanoe Laval 

Laad(aoc22) 

Number of Valid Otiservations 17 

Nurhber of Missing Values 1 

Number of Distinct Observations 17 
Minimuih 10.2 

Maximum 341 

Mean of Ravv Data 107.1 

Standard Deviation of Raw Data 109.4 

Kstaf 1.026 

Miaan of Log Tiansibrmed Data 4.202 

Standard Deviation of Log Transibrmed Data 1.019 

Norniol DMIiuffiin Teat Raauto 

Coneiation Coeffic^ R 0.881 

Shapiro Wiik Test Statistic 0.769 

Shapiro WHk Critical (0.9) Wiiue 0.91 

Liiiisitars Test Slailstfc 0.279 

Uiiieibrs Critical (0.9) Vahje 0.195 



Data not Nonnal at (0.1) ggnWcanca Lawl 

Gamma DWributlon Tai 

CoiTBlation Coefficlem R 0.959 

/VO Test Statistic 0.559 

A-D Critical (0.9) Value 0.641 

K-S Test Statistic 0.169 

K-SCriticai(0.9) \teiue 0.197 

Data appear Gamma Ostrbutad at (0.1) agnMcanca Laval 

Lognctmai Distifeiitlan Tast Rasults 

Correlation Coefficient R 0.984 
Shapiro Wiik Test Statistic 0.96 

Shapiro Wiik Critical (0.9) Value 0.91 

Uiiietors Test Statistic 0.111 
Liiiielbrs Critical (0.9) Value 0.195 

Data appear Lognonnal at (0.1) SIgnMcanoa Laval 

Lead (badsgreiind) 

Raw Statistics 
Number of Valid Observations 11 

Number of Distinct Observations 11 

Minimum 13.25 

Maximum 2230 

Mean of Raw Data 257.3 
Standard Deviation of Raw Data 657.2 

Kstar 0.375 

Mean of Log Transfonned Data 4.047 

Standard Deviation of Log Transformed Data 1.499 

Normal DiaMbuHon Test Rasults 

Correlation Coefficient R 0.62 

Shapiro Wiik Tast Statistic 0.415 

Shapiro Wiik Critical (0.9) Value 0.876 

Liiiielbrs Test Statistic 0.427 

Uiiiefbrs Critical (0.9) Value 0.243 

Data not Nonnal at (0.1) SfgnMcanoe Laval 

Gamma DWributlon Test Rasults 

Coneiation Coefficient R 0.899 

A-D Test Ststistic 1.535 
A-D Critical (0.9) Value 0.664 

K-S Test Statistic 0.334 

K-SCriticaKO.9) Value 0.248 



Data not Gamma DMifeiited tt (0.1) S^iryilcanos 1^ 

Logncnnal DtaMbudlon Taat RawRa 

Conalatlan Coaffldant R 0.921 

Shai^ro Wllk Taat Stalidtc 0.857 
Shapiro Wllk Orttlcal (0.9) Valua 0.876 

LIIIMbrsTast Statistic 0.19 

Ulllalbrs Critical (0.9) Valua 0.243 

Data not Lognomtal at (0.1) SlgnMcanoa Laval 

Laad (a sDqxNure araa rav) 

Rawi 
Numbar of Valid Obsarvatlons 121 

Numbarof Missing Valuas 21 
Numbar of Distinct Obsanratlons 114 

Mlrilmurh 1.86 

Maximum 1330 

Maan of Raw Data 75.92 

Standard Daviatlon of Raw Data 143.4 

Kstar 0.732 

Maan of Log Tianstbrmed Data 3.525 

Standard Daviatlon of Log Tianslbnnad Data 1-23 

Normal Dtatilbutian Taat Raauita 

Conalation Coafflclant R 0.663 

Lilllaltars Test Statistic 0.303 

Uinafors Criticai (0.9) Valua 0.0732 

Data not Noiinal at (0.1) Slipilflcanoa Laval 

Gamma Dteblbulion Test Results 

Conalation Goeffidanl R 0.883 
A-D Test Statistic 4.056 

ArD Crtdcal (0.9) Value 0.664 

K-S Test Statistic 0:16 

KiS Cr1tical(0.9) Valua 0.08 

Data not Gaiiima DiBMiutad at (0.1) SfgnMcanoa Laval 

Lognomtal Dlstilbulian Test RaaiMs 

Conalation CoafHpiant R 0.992 

LDIialbrs Test Statistic 0.101 

Ulliaibrs Critical (0.9) Value 0.0732 

Data not Lognomial at (0.1) SIgnilluanoe Laval 

Mnngiinaae(aoc13) 



RawSlatlitlcB 

Number of Valid Observations 27 

Number of Distinct Observations 27 

Minimum 318 

Maximum 4200 

Meanof Raw Daia 991.6 

Standard Deviatian of Raw Data 871.5 

Kslar 1.821 

Mean of Log Transibnned Data 6.632 

Standard Deviation of Log Transibrmed Data 0.703 

Normal Dleltlbullon Teat ReauHs 

Correiation Coefficient R 0.849 

Shapiro Wiik Test Statistic 0.734 

Shapiro Wiik Criticai (0.9) Value 0.935 

Uiiiefbrs Test Statistic 0.258 

Uiiielbrs Criticai (0.9) Value 0.155 

Data not Normal at (0.1) Significance Levai 

Gamma DisMbulion Test Results 

Correiation Coefficient R 0.959 

A-D Test Statistic 1.165 

A-D Criticai (0.9) Value 0.636 

K-S Test Statistic 0.179 

K-S Criticai(0.9) Value 0.156 

Data not Gamma Diatrlbutad at (0.1) Significance Level 

Lognormai DIslrlbullon Test Results 

Correiation Coefficient R 0.962 

Shapiro Wiik Test Statistic 0.917 

Shapiro Wiik Critical (0.9) Value 0.935 

Uiiielbrs Test Statistic 0.133 

UiUeibrs Criticai (0.9) Value 0.155 

Daia not Lognormai at (0.1) SIgnlflcanoe Laval 

Manganese (aoc 22) 

Raw! 

Number of Valid Observations 18 

Number of Distinct Observations 18 

Minimum 236 

Maximum 3180 

Mean of Raw Data 1118 

Standard Deviation of Raw Data 908.1 

Kslar 1.719 



Mean of Log Transfomisd Data 6.751 
Standard Deviation of Log Transformed Deta 0.737 

NomialDWrlbullonteat 

Correlation Coefficient R 0.894 
Shapiro Wlik Test Statistic 0.794 

Shapiro WUk Criiical (0.9) Value 0.914 

Llliielbrs Test Statislic 0.233 
Uliielprs Criticai (0.9) Value 0.19 

Dffia not Normal at (0.1) SIgnHfcanpe Lave^ 

Gaiiuna DMtiiiiilion Taat 

Coireiation Coefficient R 0.967 

A-D Test Statistic 0.611 

Ar-D Critical (0.9) Vaiiie 0.634 

K-S Test Statistic 0.137 

Ci1ticai(0.9) Value 0.189 

Data appear Gamma DislffiMJlad at (0.1) SlgnHlcanca Level 

Logtioiittal Dlali|)u8uii Test Restilts 

Correlation Coefficient R 0.982 

Stapiro VyUk Test Statistic 0.956 

Shapiro Wiik Criticai (0.9) Value 0;914 

Uilielbrs Test Statislic 0:0972 

LiiiialbrB Critical (0.9) Value 0.19 

Data appear Lognoimal at (0.1) Slgnfflcanoe Laval 

Matqanasa (Imdigraund) 

Raw! 

Number of Valid Observations 11 

Number of Distinct Observations 11 

Minimum 278 

Maximum 2270 

Mean of Raw Data 833.2 

Standard Deviation of Raw Data 519.6 

Kstar 2.904 

Mean of Log Transformed Data 6.592 

Standard Deviation of Log Trahsfbniied Data 0:523 

Normal Distilbuaan Teat 

Coneiatlon Coefficient R 0.834 

Shaplrb Wlik Test Stafisdc 0.728 

Shapiro WRk Critical (0.9) Valua 0.876 

UIIMbrs Test Statistic 0:335 



Uinefbrs Critical (0.9) Value 0.243 
Dale not Ncimal at (0.1) SlgnHlcanca Level 

Gamma Ostributlon Teet Results 

Coirelatlon Coeffldent R 0.9 

A-D Test Statistic 0.607 

A-0 Critical (0.9) Value 0.62 

K-S Test Statistic 0.258 

K-S Critical(0.9) Value 0.236 

Data appear Gamma DWriixilad at (0.1) SIgntlicanoe Level 

Lognormal DWributton Test 

Conelatlon Coefficient R 0.946 

Stapiro Wilk Test Stadsllc 0.924 
Shapiro Wilk Critical (0.9) Value 0.876 

Ulllefbrs Test Statistic 0.23 

Llllietbfs Critical (0.9) Value 0.243 
Data appear Lognonnal at (0.1) Signlllcance Ljsvel 

Manganese (a. exposure area rev) 

RawStaUsbcs 
Number of Valid Observations 121 

Number of Missing Values 21 
Number of Distinct Observations 116 

Minimum 337 

Maximum 20700 

Meanof Raw Data 3031 

Standard Deviation of Raw Data 2976 

Kstar 1.431 

Mean of Log Transtbrnied Data 7.637 
Standard Deviation of Log Transfbrmed Data 0.905 

Noimal Dlslribullan Teat RasultB 

Correlation Coefficient R 0.832 

Lllllefors Test Statistic 0.183 

Ulllefbrs Critical (0.9) Value 0.0732 

Data not Npniial at (0.1) Signlflcance Level 

Gamma Distitixjflon Test Results 

Correlation Coefficient R 0.936 

A-D Test Statistic 1.375 

M Critical (0.9) Value 0.646 

K-S Test Statistic 0.091 

K-S Cr1tical(0.9) Value 0.0785 



Data not Gcmna OaMbulad at (0.1) SignHlcanoe Laval 

Lognoimal DtaMbuVon Taal ReauMa 

CpiTBtatlonCoeffldent R 0.983 

Ullielcm TeatStatlatic 0.105 
Lilliefore Critical (0.9) Value 0.0732 

Data not LogRormal at (0.1) Signncanpa Laval 

Vanadium (aoc 13) 

RawStaflaOca 
Number of Valid Obinivations 27 

Number of Distinct Observatibns 27 
Minimum 5.24 

Maximum 45 

Mean of Raw Data 22.36 

Standard Deviation of Raw Data 10.25 

Kslar 4.394 

Mean of Log Tianslbrmed Data 3:002 

Standard Deviatibn of Log Tianalbrmed Data 0.484 

Nomal DIalifeullcn Teat Reaulta 

Corralation Coeffldent R 0.964 

Shapiro Wlik Teat StaUatic 0:925 

Shapiro Wlik Criticai (0.9) Value 0.935 

Uiiielbrs Test StaUatic 0.18 

Uinefors Critical (0.9) Value 0.155 

Data riot Nonnal at (0.1) SlgnMcance Laval 

Gamma DMribution Teat Reaulta 

CoiraiaUon Coefficient R 0.984 

A-D Test StaUatic 0.428 

/U3 Critical (0.9) value 0.629 

K-S Teat Statistic 0.136 

K-S Critical(0.9) Value 0.155 

Data appear Gamma DMrfbuM at ^.1) SIgntiicanoe Laval 

Lognormal Diatiibudon Teat RaauKa 

Corralation Coeffidam R 0.975 

Shapiio Wilk Teat Statiatic 0.955 

Shapiro WUk Critical (0.9) \miue 0.935 

Lfilieilors Taat Statistic 0.124 

Lilliators Critical (09) Valua 0.155 

Data appaar Uvrnmal at (0.1) SIgnillcance LaVal 



Vteadhim (aoc22) 

Number of Valid Observations 18 

Number of Distinct Observations 18 

Minimum 7.55 

Maximum 30.5 

Mean of Raw Data 16.68 

Standard Deviation of Raw Data 6.958 

Kstar 5.212 

Mean of Log Translbnned Data 2.732 

Standard Deviation cf Log Transformed Data 0.422 

Normal Dlatrtbulion Test Rsaults 

Correiation Coefficient R 0.972 

Shapiro Wiik Test Statistic 0.933 

Shapiro Wiik Criticai (0.9) Value 0.914 

LiiiiefbrsTest Statistic 0.167 

Uiiiefbrs Criticai (0.9) Value 0.19 

Data appear Normal at (0.1) Signiflcanoe Level 

Gamma Disiiibution Test Results 

Correiation Coefficient R 0.987 

ArD Test Statistic 0.267 

A-D Criticai (0.9) Value 0:626 

K-S Test Statistic 0.117 

K-S Criticai(0.9) Value 0.187 

Data appear Gamma DMrlbuted at (0.1) Significance Level 

Lognormal Distribufion Test Results 

Correiation Coeffidem R 0.988 

Shapiro Wiik Test Statistic 0.964 

Shapiro Wiik Criticai (0.9) Value 0.914 

Uiiiefors Test Statistic 0.1 

Liiiielbis Criticai (0.9) Value 0.19 

Lognomnei at (0.1) SlgnMcanoe Lavel 

Vbnadum (background) 

RawStsMslics 

Number of Valid Observations 11 

Number of Distinct Observations 11 

Minimum 10.7 

Maximum 35 

Mean of Raw Data 21.54 

Standard Deviation of Raw Data 8.431 



Kstar 4.932 

Mean of Log Transformed Data 2.993 
Standard Deviation of Log Transfonned Data 0.421 

Notmal DMrliulton Test ReaidlB 

CoriBlatton Coefficient R 0.979 

Shapiro Wilk Test Statistic 0.938 
Shapiro Wiik Criticai (0.9) Value 0.876 

Uiliefors Test Statistic 0.139 

Lflllefors Criticai (0.9) Vaiiie 0.243 

Data appnr Ncnnai at (0.1) Slgrdflcance Laval 

Qamma DiattlbulionTaat Ftestdls 

Conaiation Coefficient R 0.974 
A-D Test Statistic 0.336 

A-D Critical (0.9) Value 0.619 

Test Statistic 0.16 

K-SCriticai(0.9) Value 0.235 

Dafo appear Ganima Distrlbutsd at (0.1) SlgnWCanca Laval 

Lognamiai DMrbutidn Test Results 

Conaiation Coefficient R 0.972 

Shapiro WUk Test Statistic 0.923 

Shapiro Wiik Crttkai (0.9) value 0.876 

Uiliefors Test Statistic 0.151 

Liiiiefots Criticai (0.9) Value 0.243 

Date appear Logmrtnal at (0.1) SlgnMcanoe Level 

Vsnadhm (s. eofoosura area rev) 

RawStailsttas 

Number of Vdiid Observations 121 

Nuniber of Missing values 21 

Number Of Distinct Observatibns 107 

Minimum 8.4 
Maximum 485 

Mean of Raw Data 33.23 

Standard Deviation of Raw Date 45;32 

Kstar 2.264 

Mean of Log Transfonnad Data 3.272 

Standard Deviation of Log Transfonned Data 0.565 

Nomial DWiibutlon teat Raaulls 

Correlation Coefficient R 0.547 

Uiliefbrs Test Statistic 0.3 



UIIMbrs CriUcal (0.9) Value 0.0732 

Data not Nonnal at (0.1) agnMcanca Laval 

Gamma DIaMMJiion Ta 

Corraiation Coefficient R 0.68 

A-0 Test Statlslic 5.069 

A-D CrWcal (0.9) Value 0.641 

K-S Test StaUatic 0.142 

K-SCrttical(0.9) Value 0.078 

Data not Gamma DialribuMi at (0.1) Sgnlflcanca Laval 

Logimnial Dtatilbitfan Test Results 

Correlation Coefficient R 0.956 

Lllllefbre Test Statistic 0.0734 

Ulllelbrs Critical (0.9) Value 0.0732 

Data not Lognoimal at (0.1) SIgiifficanoe Laivel 

BAR-TE(aoc13) 

RawSlatlsllcs 

Numtrer of Valid Observations 27 

Number of Distinct Observations 27 

Minimum 0.251 

Maximum 59.68 

Meanof Raw Data 6.521 

Standard Deviation of Raw Data 13.59 

Kstar 0.406 

Mean of Log Transtbnned Data 0.36 

Standard Deviation of Log Transformed Data 1.641 

Nonnal DisMbultoi Test Results 

Conelation Coefficient R 0.716 

Shapiro Wiik Test Statistic 0.532 

Shapiro Wilk Critical (0.9) Value 0.935 

Ullielbre Test Statistic 0.359 

Ulliefbrs Critical (0.9) Value 0.155 

Data not Normal at (0.1) SlgnHlcanca Laval 

Gamma DtaMwdon Test Results 

Correlation Coefficient R 0.974 

A-D Test Statistic 2.773 

A-D Critical (0.9) N^lue 0.685 

K-S Test Statistic 0.292 

K-SCritical(0.9) Value 0.164 

Data not Gamma Diatilbuied at (0.1) Slyiiinuiiiua Laval 



Lognbnnal DfcMbulfan TMRasite 

Correiation Coefficient R 0932 

Shapiro WdK test StaUsdc 0.856 
Shapiro Wilk Ciiticai (0.9) Value 0.935 

unielbrs Test SUisllC 0.^ 
Uiiielbrs Critical (0:9) Value 0.155 

Data not Logncmial at (0.1) Signfficanoe Lewi 

BAP-TE(aoc22) 

RawStaHadcB 

Number of Valid Obssrva^s 18 
Number of Distinct Obseivations 18 

Minimurh 0.453 
Maximum 52.79 

Mean of Raw Data 8.775 

Standard Deviadpn of Raw Data 17.07 

Kstar 0.405 

Mean of Log Transformed Data 0.705 

Standard Deviation of Log Transformed Data 1.58 

Nomial DisMbuHon Test Results 

Conalation Coefficient R 0.728 

Shapiro Wilk Test Statfffic 0.535 

Shapiro Wlik Critical (0.9) Value 0.914 

Lniiefbrs Test Statistic 0.418 

Lliriefors Critlcai (0.9) Vaiue 0.19 

Data not Nonnai at (0.1) SfgnMcatioa Levai 

Gamma Distribution Tsat Results 

Corralatlbh Coefficient R 0:928 

A-D Test Statistic 2.487 

AO Critical (0.9) Value 0.676 

K-S Test Statistic 0:332 

Critlcal(0.9) Value 0.198 

Data not Gamma Dislifcutsd at (0.1) SignllleancBLawBl 

Lognormal DtstrfeuHon Tern Results 

Conalatian Cpeffidam R 0.902 

Shapko Wlk Test Statistic 0.802 

Shapiro Wlk Critical (0.9) Italue 0:914 

Lilliefors Test Statistic 0.225 

UIIMbts Critical (0.9) Value 0.19 

Dsts noiLbgnonnal at (0.1) SIgnllleance LSMSI 



BAP-TE(badqraund) 

RawStaWhs 

Number of Valid Obseivations 10 

Number of Missing Values 1 

Number of Distinct Observations 10 

Minimum 0.238 

Maximum 10.43 

Mean of Raw Data 2.293 

Standard Deviation of Raw Data 3.127 
Kstar 0.677 

Mean of Log Translbrmed Dala 0.157 
Standard Deviation of Log Translbrmed Data 1.204 

Namal DIstilbutlan Teat Results 

Correlation Coefficient R 0.813 

Shapiro Wilk Test Statistic 0.68 

Shapiro Wilk Critical (0.9) Value 0.869 
Lllllefbrs Test Statistic 0.316 

Lilliefors Critical (0.9) Value 0.255 

Data not Nomial at (0.1) SIgnMcance Level 

Gamma Distribution Test Results 

Correlation Coeffident R 0.968 

A-D Test Statistic 0.469 

A-D Critical (0.9) Value 0.635 

K-S Test Statistic 0.227 

K-S Critical(0.9) Value 0.252 

Data appear Gamma DisMbutsd at (0.1) Signllicanca Level 

|jQ9nmial Distribution Test Results 

Conelation Coeffident R 0.983 

Shapiro Wilk Test Statistic 0.958 

Shapiro Wilk Critical (0.9) Value 0.869 

Ulllelbrs Test Statistic 0.147 

UIHefbrs Critical (0.9) Value 0.255 

Data appear Lognomial at (0.1) SIgnHcance Level 

BAP-TH (s. exposure area rev) 

Raw! 
Number of Valid Observations 119 

Number of Missing Values 23 

Number of Distinct Observations 116 

Minimum 0.182 



Maxiinum 90.13 
Meanof Raw Data 3.655 

Standaitl Deviation of Raw Data 9.536 
Kstar 0.611 

Mean of Log Transibmied Data 0.307 

Standaid De\rtation of Log Transtormad Data 1.218 

Momial DUttuHon Teat RaatMs 

Conflation Coaffidjant R 0.563 

Lillielbis Test Statistic 0.358 

Uiiiaibis Criticai (0.9) Value 0.0738 

Data not Nomial at (0.1) SlgnMianoa Laval 

QainnnDMtttiiiliaiiTaat 

Correiation Coaffidant R 0.83 

A-P Test Statistic 8.647 

ArO Critical (0.9) Vdiua 0.672 

K-S Test SMisUc 0.199 

K-S Ci1ticai(0.9) Value 0.0811 

Data not Gamma DIaMliulad at (0.1) StgnMcanoe Laval 

Lognormal DUflbullan Teat Raaulta 

Correiation CoafRdant R 0.96 
UliiafbrsTest Statislic 0.128 

Uiliefbrs Criticai (0.9) Value 0.0738 

Data not Logncnnai at (0.1) StgnMcanoa Laval 



GaodtwaMr4nt Teat SWMca fcr Fun Dala Sato wUwut NoMMacls 

UaarSatoctodOpMon 
From File J:\lndLServic8\ProJect RIesNAKSteel (see Rem^g POO)\Hamllton, Ohlo\HHRA\Background EvaluatkmNProUa 

Full Precision OFF 

Confidence Coefliciem 0.9 

Aluminum (aoc 13) 

RawStotWics 

Number of Veiid Obseivetions 79 
Number of Distinct Observations 75 

Minimum 2100 

Maximum 50800 

Mean of Raw Data 12861 

Standard Deviation of Raw Data 9812 
Kstar 1.88 

Mean of Log Transfbnned Data 9.183 

Standard Deviation of Log Transfomned Data 0.776 

Nonnai Distilbuticn Teat Results 

Coneiation Coefficient R 0.925 
Liiiietbrs Test Statistic 0.136 

LUUefors Criticai (0.9) Value 0.0906 

Data not Normal at (0.1) SlgnHlcanca Level 

Gamma Dlstilbutlon Teat Rasulls 

Correlation Coefficient R 0.992 
ArD Test Statistic 0.639 

ArD Criticai (0.9) Value 0.642 

K-S Test Statistic 0.0721 
K-S Criticai(0.9) Value 0.0934 

Dato appear Gamma Disliibidad at (0.1) SIgnfficance Level 

Lognoimal DIstrlbutfon Test Results 

Correlation Coeffidem R 0.987 

Liiiiefbrs Test Statistic 0.121 

Lllliefbrs Critical (0.9) Vahie 0.0906 

Dato not Lognormal at (0.1) Slgnlllcanoe Level 

Aliaiiinum (backoround) 

Raw! 

Number of Valid Observations 20 

Number of Distinct Observations 19 

Minimum 3910 



Maximum 31600 

Mean of Raw Data 10359 
Standard Deviation of Raw Data 6675 

Kstaf 2.681 

Mean of Log Transfofmed Data 9.077 
Standard Deviation of Log TransioiTned Data 0.588 

NrniialDiatributichTaat 

Correlation Coefilcient R 0.903 

Shapiro wnk Test Statistic 0.825 

Shapiro Wllk Critical (0.9) Value 0.92 
UiiletbrsTest Statistic 0.167 

Ullieibrs CrIUcal (0.9) Value 0.18 

Data not Nbimai at (0.1) SignMcanoe Laval 

Gamma Dlatrttxidon Test Results 

Corralatlon Coeffidem R 0.966 

AOTest Statisbc 0.507 

A-D Critical (0.9) Value 0.63 

K-S Test Statistic 0.138 

K-S Ciitical(0.9) Value 0.179 

Data appear Gaiiitna DisMbulad at (0.1) StytHcanca Level 

Logiidnnai DMribulian Test Raaulta 

Correlation Coefficient R 0.974 

Shapiro Wlik Test Statistic 0^94 

Shapiro Wllk Critical (0.9) Value 0.92 

Liillelbrs Test Statistic 0.159 

Ullieibrs Criticai (0.9) vaiue 0.18 

Data appear Logrtatmai at (0.1) StgnMcahoe Levai 

Aluminum (a. expoauie araa rev) 

RawStaOsllcs 
Number of Valid Observatibns 240 

Number of Missing Valuas 48 

Number of Distinct Obsenrations 198 

Minimum 2030 

Maximum 249000 

Mean of Raw Data 17575 

Standard Deviation of Raw Data 18584 

Kstar 2.002 

Mean of Lag Tnantfotmed Data 9.507 

Standard Deviation of Log Transformed Data 0.731 

NonnaiDlatniultanTest 



Correlation Coefllcient R 0.687 

Ulllefbrs Test Statistic 0.204 

Ullietbrs Critical (0.9) Value 0.052 

Data not Normal at (0.1) Sl^iHIcance Level 

Gamma Dtatribution Test ResuRa 

Coirelation Coefficient R 0.79 

A-0 Test Statistic 0.95 

A-D Critical (0.9) Value 0.641 
K-S Test Statistic 0.0471 

K-S Crftlcal(0.9) Value 0.0549 

Data follow Appr. Gamma Dtatribution at (0.1) SHpiUcanoa Level 

Lognoimal Dtstribudon Test 

Correlation Coefficient R 0.986 
Uiliefors Test Statistic 0.0726 

Ulliefors Critical (0.9) Value 0.052 

Data not Lognomial at (0.1) SlgnHlcanoe Laval 

Araanlc (aoc 13) 

RawStattaUcs 

Number of Valid Observations 79 
Number of Distinct Observations 63 

Minimum 0.178 

Maximum 38.7 

Mean of Raw Data 7.567 

Standard Deviation of Raw Data 5.518 

Kstar 2.208 

Mean of Log Transformed Data 1.789 

Standard Deviation of Log Transformed Data 0.773 

Nomial Dtatribution Test Results 

Correlation Coefficient R 0.874 

Lllllefors Test Statistic 0.162 

Ulllefbrs Critical (0.9) Value 0.0906 

Data not Normal at (0.1) SIgntllcance Level 

Gamma DIsMbutibn Teat Reaulta 

Correlation Coeffident R 0.956 

A-D Test Statistic 0.685 

A-D Critical (0.9) Value 0.64 

K-S Test Statistic 0.079 
K-SCritical(0.9) Value 0.0932 



Dola appear Gamma OMribulad at (0.1) SlgnNicanoa Lawel 

Lagnpmial Oalribunan Taal Raautta 

Correlation Goeflident R 0.936 
Ulllelbrs Test Statistic 0.0984 

Uinelbrs Critical (0.9) VOlue 0.0906 
Data not LognormaJ at (0.1) StgnWcance Laval 

Araenic (badqniiaitl) 

Numtisr of Valid Observations 20 

Number of Distinct Observations 19 
Minimum 5.3 

Maximum 68.5 

Mean of Raw Data 16.16 

Standard Deviation of ̂  Data 15.99 

Kstar 1.587 

Mean of-Log Transfbnmed Data 2.485 

Standard Deviation of Log Translbrmed Data 0:713 

NaniialDlaliliiitlanTe 

Correlation Coeffldem R 0.806 

Shapiro wnk Test StatisUc 0:663 

Shapiro Wllk Critical (0.9) Value 0.92 

Ulllelbrs Test Statislic 0.334 

Uinelbrs Critlirel (0.9) Value 0.18 

Data not Normal at (0.1) SIgnlllcance Level 

Gamma DtahrlbuHbn TSet Results 

Correlation Coeffidem R 0.939 

/VO Test Statislic 1.685 

ArD Critical (0.9) Value 0.635 

K-S Test Statistic 0.247 

K-SCritical(0.9) Value 0.181 

Data not Gamma Dlstifeulad at (0.1) SlgnMcanoe Level 

Lognarmal blslilbullan Test 

Correlation Coeffldent R 0.93 

ShapirD WUk Test Statistic 0.862 

Shapiro Wllk Critical (0.9) Value 0.92 
Ulllelbrs Test Statistic 0.204 

Ulllelbrs Critical (0-9) Value 0.18 

Data nm Lbgricainal at (0.1) StgnMcsinos Level 



Areanlc (s. eD^xwire area rev) 

Number of Valid Observations 240 

Number of Missing Values 48 

Number of Distinct Otiservations 133 

Minimum 0.474 

Maximum 50.95 

Mean of Raw Data 8.631 

Standard Deviation of Raw Data 6.802 

Kstsr 1.925 
Mean of Log Transformed Data 1.877 

Standard Deviation of Log Transformed Data 0.806 

Nonnal Distribution Test RasuMa 

Correiation Coeffldent R 0.877 
Uinefbrs Test Statistic 0.174 

Liiiiefbrs Ctlticai (0.9) Value 0.052 
Data not Normal at (0.1) SignHlcanoe Level 

Gamma Distribution Test RssUts 

Correlation Coefficient R 0.96 

A-D Test Statistic 2.5 

A-D Ctlticai (0.9) Value 0.642 
K-S Test Statistic 0.0982 

K-S Critical(0.9) Value 0.0549 

Data not Gamma Distributed at (0.1) SIgnlllcance Laval 

Lognormal Dtatribudon Test Results 

Correiation Coefficient R 0.974 

Uiiiefbrs Test Statistic 0.11 

Uiiiafbrs Critical (0.9) Value 0.052 

Data not Lognormal at (0.1) SlgnMcanoe Laval 

iron(aoc13) 

RawStatlsllcs 

Number of Valid Observatibns 79 

Number of Distinct Observations. 73 

Minimum 1150 

Maximum 190000 

Mean of Raw Data 23021 
Standard Deviation of Raw Data 32238 

Kstar 1.279 

Mean of Log Transibrmed Data 9.62 

Standard Deviation of Log Translbnned Data 0.844 



NonniilDliarlbuaanTast 

CoiiBlation CoefRctent R 0:693 
Lillielbra Test S^c 0.299 

UlliMHS Critical (0:9) Vdue 0.0906 

Data not Ndnnal at (0.1) SlgnMcance Level 

Gamma DUttadton Teat Raaults 

Correlation Coaffidant R 0.867 
A-D Test Statistic 3.585 

ArD Critical (0.9) Value 0.649 

Test Static 0.184 
K-GCntlcal(0.9) Value 0.0941 

Data not Gamma DiaMbutad at (0.1) SlgnMcanoa Laval 

Logiipnnal DIsliitiuOan Taat Raaults 

Comslalion Coeffldant R 0.973 

LllllaforsTest Statistic 0.107 

Lllllalbrs Critical (p.9) Value 0.0906 

Data not Lognonnal at (0.1) Slgnmcanua Level 

linn (bachgrauncO 

nBWaiaDBCB 

Number of Valid Observations 20 

Number of DIstInd Observations 20 

Minimum 10500 

Maximum 132000 

Mean of Raw Data 25775 

Standard Deviation of Raw Data 25715 

Kstar 2.403 

Mean of Log Translormed Data 9.967 

Standard Deviation of Log Transformed Data 0.515 

Nomial DIalitwMQh Teat Rdaulla 

Corfelatloh Coefficient R 0.638 

Sha^rb WBk Test Statrstic 0.439 

Shapiro WllkCrltial (0.9) Vblue 0.92 

UlllelbrB Test Statistic 0.342 

UlielbrB Critical (0.9) Value 0.18 

Data not Normal at (0.1) SHprUcanpa Laval 

m 

Gamtin DMOiiiatim Test I 

Correlation GoeffldentR 0.768 



A-D Test Statistic 2.323 

A-D Critical (0.9) Vaiue 0.631 

K-S Test Statistic 0277 

K-S Crilicai(0.9) Vaiue 0.179 

Data not Gamim OMilbutad at (0.1) StgnMcanoe Lawei 

Lognomial DWributton Test Reeuits 

CoiTBiation Coefilcient R 0.861 

Shapiro Wilk Test Statistic 0.77 

Shapiro Wilk Critical (0.9) Value 0.92 

Ulllefbrs Test Statistic 0.233 

Liilielbts Criticai (0.9) Vaiue 0.18 

Data not Logncmial at (0.1) Signitlcanoa Lawei 

iron (fc exposure araa rev) 

Rawi 

Number of Valid Observations 240 

Number of Missing Values 46 

Number of Distinct Observations 208 

Minimum 4250 

Maximum 397000 

Mean of Raw Data 39196 

Standard Deviation of Raw Data 44899 

Kstar 1.315 

Mean of Log Transformed Data 10.15 

Standard Deviation of Log Transformed [3ata 0.888 

Normai Disbfeulion Test Resuits 

Correlation Coefficient R 0.808 

Llillefbrs Test Statistic 0.239 

Lllllelbrs Critical (0.9) Value 0.052 

Data not Normai at (0.1) SignMcanca Lawei 

Gamma DisMbulion Test 

Conaiatlon Coeffidem R 0.957 

A43 Test Statistic 5.643 

ArD Crfta'cal (0.9) Value 0.649 

K-S Test Statistic 0.135 

K-S Crftical(0.9) Value 0.0553 

Data not Gamma Otatribuled at (0.1) SignHlcanoe Lewd 

Lognomiai Diatilbiilian Teat 

Correlation Coefficient R 0.992 

Lfiiiefots Test Statistic 0.074 



Ulfiefbre Critical (0.9) Value 0.052 
Data not Utgnonnal at (0.1) SlgnNlcanca bwal 

Laad(aoc13) 

Raw! 
Number of Valid Obsaivations 79 

Number of Distlhct Observations 64 

Minimum 0.254 
Maximum 464 

Mean of Raw Data 41.63 

Standard Deviation of Raw Data 81.85 
Kstar 0.653 

Mean of Log Trarwibrmsd Data 2;82l 
Standard Devlatipn of Uig Transformed Data 1.265 

NonnalDMribulionTast 

Coirelatlqn Ckreffident R 0.679 

Lllliefors Test Statistic 0.342 

Ullielbrs Critical (0.9) Value 0.0906 

not Ndtmal at (0.1) SfgnHlcanoa Lewsl 

Gamma Distrfbufton Test RasuNs 

Correlation Coeffidant R 0.92 

AO Test Statistic 5.099 

A-D Critical (0:9) Value 0.668 

K-S Test Statistic 0.203 

K-SCritical(0.9) Value 0.096 

DaM not Gamma Oatribulsd at (0.1) SfgnMcanaa Level 

jUtgriotiiiM DIstribullan Test Raaults 

Correlation CoefRdant R 0.969 

Lilliefbrs Test Statistic 0.135 
Ulliafors Critical (0.9) Value 0.0906 

Dam not Lognomial at (ai) SfgnHcanca Level 

Lead (badtgiDund) 

Number of Valid Observations 20 

Number of Distinct Observations 20 

Minimum 9.7 

Maximum 2230 

Mean of Raw Data 163.4 
Standard Devtatian of Raw Data 492 

Kstar 0.409 



Mean of Log Transformed Deta 3.629 

Standard Deviation of Log Transformed Data 1.375 

Nomial DUilbulion Teat Results 

Conaiation Coefficient R 0.55 

Shapiro Wilk Test Statistic 0.331 

Shapiro Wilk Critical (0.9) Value 0.92 

UlUefors Test Slatislic 0.406 

Ulllelbrs Crttical (0.9) Value 0.18 

Data not Nomnl at (0.1) SlgnHcanoa Level 

Gamma Dtatibudan Teat Results 

Correlation Coefficient R 0.846 

A-D Test Statistic 2.801 

A-D Criticai (0.9) Value 0.678 

K-S Test Statistic 0.279 
K-S Critical(0.9) Value 0.189 

Data not Gamma DisMbutad at (0.1) SignWcanoe Level 

Lognonnal Distrlbutian Test 

Correlation Coefficient R 0.908 

Shapiro Wilk Test Statistic 0.83 
Shapiro Wilk Criticai (0.9) Value 0.92 

Lilliefors Test Statistic 0.18 

Ulliefors Critical (0.9) Value 0.18 

riot fjogncnnal at (0.1) Slgnfficance Level 

Lead (s. axpoaure area rev) 

RawStaliadcs 
Number of Valid Observations 240 

Number of Missing Values 48 

Number of Distinct Observations 204 

Minimum 1.86 

Maximum 1330 

Mean of Raw Data 53.6 

Standard Deviation of Raw Data 109.6 

Kslar 0.732 

Mean of Log Transformed Data 3.169 

Standard Deviation of Log Transformed Data 1.194 

Normal Distributlan Taat RasuMs 

Correlation Coefficient R 0.633 

Ulliefors Test Statistic 0.318 
y llefDrs Critical (0.9) Value 0.052 



Dala not Nonral at (ai) SIviMcaiica Lavei 

QaminaDWribullanTeat 

Conralation Coaftident R 0.864 

/VOTestStatlsiic 10.57 

A-D Critical (0.9) Value 0.665 
K-S Test Statistic 0.189 

K-S Crtlical(0.9) Value 0.0563 

Data not Gamma Disliibulad at (0.1) SlgnMcanca Lewi 

[jof^nmal DMrifaulian Teat ReeuilB 

Conelatlon Coeffldent R 0.988 
UlUefors Test StatlsUc 0.101 

Ulllelbre Critical (0.9) VOlue 0.052 

Data not Lognaimai.at (0.1) SlonMcanoe Lewi 

Manganaaa (aoc 13) 

Number of Valid Obseivations 79 

Number of Distinct Observations 77 

Minimum 234 

Maximum 7950 

Mean of Raw Data 1078 

Standard Deviatlbn of Raw Data 1212 

Kstar 1.394 

Mean of Log Transformed Data 6.598 

Standard Deviatibn of Log Transformed Data 0.817 

Nctmai DfaMbuttan Test RasuMs 

Correlation Coeflldem R 0.801 

Uliiefore Test Statistic 0^276 

Ulllefbrs Critical (0.9) Value 0.0906 

Data not Noimai at (0.1) Sl^iMcanoe Lewi 

Gmma DMribudoh Tost Raaidia 

Correbrion Coeflldem R 0.951 

A-D Test Statistic 3.757 

M3 Critical (0.9) Value 0.647 

K-S Test Statistic 0.193 

K-S CritlcaKO.9) Value 0.0939 

Data not Gamma Disbibulad at (0.1) Signlllcanca Lawl 

Lognomial PUMbultan Taat Itoaulli 



Correlation Cooffidant R 0.963 

LIUwIbfs Test Statistic 0.124 

Ulllislbre Critical (0.9) Value 0.0906 

Data notLognonnal at (0.1) SIgnlflcanoe Laval 

Manganaae (background) 

ReWolellayCB 

Number of Valid Observations 20 

Number of DIsdnct Observations 19 

Minimum 278 
Maximum 2270 

Mean of Raw Data 761.8 

Standard Deviation of Raw Data 406.1 
Kstar 4.582 

Mean of Log Translbrmed Data 6.539 
Standard Deviation of Log Transformed Data 0.43 

Normal Dlstrtbutkm Test Results 

Correlation Coefficient R 0.826 

Sfeplro Wilk Test Statistic 0.711 

Shapiro Wilk Critical (0.9) Value 0.92 
Lllliefbrs Test Statistic 0.239 

Lillietbrs Critical (0.9) Value 0.18 
Data not Nornial at (0.1) SIgnlflcanoe Level 

Gamma Diskibulian Test Results 

Correlation Coefficient R 0.884 

A-D Test Statistic 0.674 

A-D Critical (0.9) Value 0.627 

K-S Test Statistic 0.168 

K-S Critical(0.9) Value 0.179 

Data appear Gamma DMribuled at (0.1) Slgnlflcance Level 

Lognormal Distribution Test Results 

Correlation Coefficient R 0.954 

Shapiro Wilk Test Statistic 0.933 

Shapiro Wlik CriticBl (0.9) Value 0.92 

Ullielbrs Test Statistic 0.147 

Lillietbrs Critical (0.9) Value 0.18 

Data appear Lognotmal at (0.1) SlgnWcanca Level 

Manganaae (A sogtoaure area rev) 

RawStaflaHca 

Number of Valid Observations 240 



Number of Missliig Values 48 
Number of DIsUnct Observations 221 

Minimum 84 

Maxiinum 20700 
Mean of RawData ^62 

Standard Deviation of Raw Data 2SS8 

Kstar 1.137 
Mean of U)g Transformed Data 7.229 

Standard Deviatibn of Log Transformed Data 1.015 

Norma! PMrtwIlon Teat Results 

Conrelatlon Coefflderit R 0.829 
Ulllefors Test StatUlc 0.204 

Lllllelbrs CrttlcBl (0.9) Value 0.052 

Data not Npniial at (0.1) SlgnMcance Laval 

Gamma DMilbution Tatt Raatdts 

I CorralatlOn CoaHidant R 0.958 

I /L'O Test SbbsUc 3.954 
I >^D Critical (0:9) Value 0.652 

K-S Test Statistic 0.125 

K-SCr1tlcal(0.9) Value 0.0555 

Data not Gamma DWitiulBd at (0.1) SlgnWcance Laval 

Lognamial DWflbullan Tast 

Correlation Coeflldent R 0.99 
Ullielbrs Test Statistic 0.0762 

Ullielbrs Critical (0.9) Value 0.052 

Data not Lognonnal at (0.1) SjgnMlcanoa Laval 

Vanadium (aac13i) 

Number of Valid Observations 79 

Number of Distinct Observations 71 

Minimum 1.57 
Maximum 59.5 

Mean of Raw Data 21.02 

Standard Deviation of Raw Data 12.18 

Kstar 2.995 

Mean of Log Transformed Data ^876 

Standard Devlatton of Log Transformed Data 0.616 

Ndimal DUribulhm Teat Raautts 

Correlatloin Coelfident R 0.957 



LlllieforsTest Statistic 0.161 

Llillelbts Critlcai (0.9) Vaiue 0.0906 

Data niit Nomiai at (0.1) SianMcanca Laval 

Gamma DisMbution Teat Raaulls 

CoTOiation Coaffldent R 0.995 

A-DTestStatiatic 0.505 

A-D Critical (0.9) Value 0.636 

K-S Teat Statistic 0.0917 

K-S Cntlcal(0.9) Value 0.0928 
Data appear Gamma DiaaitHitad at (0.1) StgnMcanca Level 

Logrormal Distribution Test Results 

Comelatlon Coefficient R 0.98 
Ullietbrs Teat Statistic 0.0531 

Ullielbrs Critical (0.9) Value 0.0906 

Data appear Logncnnai at (0.1) SignMcance Level 

Vanadium (beckgroond) 

Raws 
Number of Valid Observations 20 

Number of Distinct Observations 19 

Minimum 10.7 

Maximum 59.3 

Meanof Raw Data 24.76 

Standard Deviation of Raw Data 12.2 

Kstar 3.922 

Mean of Log Transfbnned Data 3.096 

Standard Deviation of Log Transfonned Data 0.493 

Normal Distribution Test RasuHs 

Correlation Coefficient R 0.943 

Shapiro Wllk Test Statistic 0.893 

Shapiro Wllk Critical (0.9) Value 0.92 

Ullietbrs Test Statistic 0.125 

Uiliefbrs Critlcai (0.9) Value 0.18 

Data not Normal at (0.1) SlgnUcance Laval 

Gamma DIalributlan Test Results 

Conelatibn Cosffldent R 0.972 

A-D Test Statistic 0.531 

A-D CriUcai (0.9) Vaiue 0.628 

K-S Test Statistic 0.142 

K-S Cr1ticai(0.9) Value 0.179 



Data appear Gamma DtatrttiuM tt (0.1) SignMcanoe LBMI 

Lagiunnal DtatAuOcn Taat Raaults 

Cotralation Coaffldent R 0.969 

Shapiro Wilk Test Statistic 0.929 
Shapiro WilkCiltical (0.9) Vaiue 0.92 

Uiliefbrs Test Statistic 0.149 
Uifiaibrs Critical (0.9) Value 0.18 

Data appear Lognoimai at (0.1) Significaiioa Lawsi 

Viuiadluin (a. aiqiasum area raw) 

Rawi 
Number of Valid Observations 240 

Number of Missing Values 48 
Number of Distinct Observations 189 

Minimum 5:2 

Maximum 485 

Meanof Raw Data 27.88 
Standard Deviation of Raw Data 34.15 

Kstar 2.416 

Mean of Log Transformed Data 3.11 

Standard Deviation of Log Transfomied Data 0.588 

Norniai Diabtoilion Taat Raauits 

Coireiation Coefficient R 0.583 

Uiiieibrs Test Statistic 0.266 

LOiieibrs Cfiticai (0.9) Value 0.052 

Data not Nonnai at (0:1) Signfficanca Level 

Gahima Disliibuliah Test Rasute 

Cbrraiation Coeffidem R 0.701 

A-DTestStab'stic 4.403 

ArD Criticai (0.9) Vaiue 0:64 

K.S Test Statistic 0.0964 

K-SCritical(0.9) Value 0.0547 

Data not Gamma Disttfeulad at (0.1) StanMcanoa Level 

Lognoniiai DisMbuHon Test 

Coneiation Coeffidem R 0.982 

Uiiieibrs Test Statistic 0.0371 
Uiiieibrs Criticai (0:9) Vaiue 0.052 

Data appear Lognoimai at (0.1) SfgiBuaiiue Laval 

Aiaanic(aoc1) 



Number of Valid Cibseivatlons 34 

Number of DlsUna Observations 31 

Minimum 1.05 

Maximum 24 

Mean of FRaw Data 9.31 

Standard Deviation of Raw Data 5.621 

Kstar 2.112 

Mean of Log Transformed Data 1.998 

Standard Deviation of Log Transfbimed Data 0.79 

Normai Dlstnxjtlon Test Raaulta 

Correiatian Coefficient R 0.969 

Shapiro Wiik Test Statistic 0.934 

Shapiio Wiik Crlticai (0.9) Value 0.943 

Liiiietbrs Test Statistic 0.109 

Uinefbrs Cilticai (0.9) Value 0.138 

Data not Ncnnal at (0.1) Signlflcsnoa Level 

Gamma DisMbulion Teal Rasutis 

Coneiation Coefficient R 0.982 

ArD Test Statistic 0.526 

ArD Critical (0.9) Value 0.637 

K-S Test Statistic 0.0986 

K-SCriticai(0.9) Value 0.14 

Data appear Gamma Diatrlbutad at (0.1) SignHlcance Level 

Logncrmal Distribution Test Results 

Coneiation Coefficient R 0.947 

Shapiro WHk Test Statistic 0.891 

Shapiro Wiik Criticai (0.9) Value 0.943 

Uiiiefots Test Statistic 0.141 

Uiiiefbrs Criticai (0.9) Value 0.138 

Data not Lognonnal at (0.1) Stgnfflcaiics Laval 

Ananlc(aoc18andaoc21) 

Rawl 

Number of Valid Observations 42 

Number of Distinct Observations 38 

Minimum 0.666 

Maximum 18.4 

Mean of Raw Data 7.066 

Standard Deviation of Raw Data 3.842 

Kstar 2.793 



Mean oT Log TranstbiTned Data 1.779 
Standard Deviation of Log Tiansitanned Data 0.666 

NonnalDMilbiilkinTaat 

Correiation Coefficient R 0.979 
Shapiro Wiik Test StatteUc 0.915 

Shapiro Wiik Orittcai (0.9) Vaiue 0.951 

Liiliefbrs Test Statisdc 0.118 

Liiiiefbrs GrWcai (0.9) Vaiue 0.124 

Data not Noiinal at (0.1) SlipiMcanoa Laval 

(janana Dtaliibution Tast Raauils 

Correiaflon Coefficient R 0.992 

A^D Test Statistic 0.281 
ArD Critical (0.9) Vaiue 0.634 

K-S Test Statistic 0.0846 

K-S Criticai(0.9) Vaiue 0.126 

Data appav Gamna DisMbulad at (0.1) SHinMcanoa 

Lpgnornial Dialiliullan Teat Rasiilts 

CoiTBlation Coefficient R 0.961 

Shapiro Wiik Test Statistic 0.893 

Shapiro Wiik Crfticai (0.9) Value 0.951 

Liiiiefbrs Test Statistic 0.113 

Liiiiefbrs Crfficai (0.9) Value 0.124 

Data not Lognormai at (0.1) Sigitificanoa Lavai 

Aiaanlc (abc 19) 

RawStadsOcs 

Number of Valid Observations 32 

Number of Distinct Observations 29 

Minimum 4.3 

Maximum 101 

Mean of Raw Data 11.61 
Standard Deviation of Raw Data 16.7 

Kstar 1.729 

Mean of Log TranslbiTned Data 2.164 

Standard Deviation of Log Transfbrmed Data 0.602 

Normal Dialiibiillan Teat Raautts 

Conaialion Qoafficiefit R 0.566 

Shapiro Wiik Tast StatisHc 0^358 

Shapiro Wiik Crfficai (0:9) Vbiua 0.941 

UliieforB Teat Statistic 0.371 



Lilllefbcs Critical (0.9) V^lue 0.142 

Data not Nonnai at (0.1) StgnMcanoe Laval 

Gamma Dislribulian Taat Raautta 

Corralatlon Coefficient R 0.719 

A-D Test Statistic 2.813 

A-D Critical (0.9) \^lue 0.639 

K-S Test Statistic 0.23 

K-SCritical(0.9) Value 0.145 

Data not Gamma Ostribulail at (0.1) Significance Level 

Lognormal Distritxitian Tost Resulls 

Coireiation Coefficient R 0.893 

Sfiapiro Wilk Test Statistic 0.819 

Shapiro Wilk Critical (0.9) Value 0.941 
Uiilelbrs Test Statistic 0.139 

Ulllelbrs Critical (0.9) Value 0.142 
Data not Lognomiai at (0.1) SIgnlllcance Level 

Aiaanic(aoc2-ra) 

Raw Statistics 

Number of Valid Observations 20 
Number of Distinct Observations 20 

Minimum 0.181 

Maximum 23.7 

Mean of Raw Data 5.096 
Standard Deviation of Raw Data 6.042 

Kstar 0.71 

Mean of Log Transtbrmed Data 0.883 
Standard Deviation of Log Transtbrmed Data 1.41 

Nonnai Distribution Test ResuKa 

Correlation Coefficient R 0.871 

Shapiro Wilk Test Statistic 0.768 

Shapiro Wilk Critical (0.9) Value 0.92 

Uilietbrs Test Statistic 0.233 
Uliletbrs Critical (0.9) Value 0.18 

Data not Nonnai at (0.1) StgnMcanoe Level 

Gamma Distribution Taat Raattits 

Correlation Coefficient R 0.992 
A-D Test Statistic 0.3 

ArD Critical (0.9) Value 0.651 

K-S test Statistic 0.149 



K-S Crilical(0.9) Value 0.184 
Data ai^ Gamma DisMbuiad at (ai) SlgnHlcam 

Lognomw! Dfalrfeutlan Taat Raaults 

Correlation Cpaffident R 0.98 
Shapiro VVIlk Test Statistic 0.95 

Shapiro wnk Critical (0.9) Value OX 

UilisforsTestSiBtistlc 0:i37 

UilliBibrs Critical (0.9) Value 0.18 

Data appear Lognormal at (0;1) agtMcancs Laval 

Aiaanlc (bachground) 

Raw! 

Number of Valid Obsenratlons 20 

Number of Distinct Obsaraatlbns 19 

Miriirhum 5.3 

Maximum 68.5 

Mean of Raw Data 16.16 

Standard Deviation of Raw Data 15.99 

Kstar 1.587 

Mean of Log Transformed Data 2.485 

StandardDeviatlon cf Log Transfbrrned Data 0.713 

Nomial Dialilbuiian Test RaauMs 

Correiatlon Coefiiclem R 0.806 

Shapiro Wiik Test Statistic 0.663 

Shapiro wnk Critical (0.9) Value 0.92 

Lilneibrs Test Statistic 0.334 

LMIeibrs Critical (0.9) Vahia 0.18 
Data hot Namnal at (0.1) SIgtiliicanee Laval 

Gamma DUribuUon taat Raaulls 

Correlation Coefficient R 0.939 

A-D Test Statistic 1.685 

AO Critical (0.9) Value 0.635 
KO Test Statistic 0.247 

K-SCfltlcal(0.9) Value 0.181 

Data not Gamma DMibulad at (0.1) Stgnlflcaifice Level 

Lpgnoimal OisiilHilldn Test Reaidta 

Corralatlbn Coefficient R 0.93 

Shapiro wnk Test StatlsUc 0.862 

Shapiro Wllk Critical (0.9) Value 0.92 

UlllefDrsTest SMistlc 0.204 



LilUafors Critical (0.9) Value 0.18 

Data not Lognonnal at (0.1) Slgnincance Laval 

Amn!c(biodc8) 

Raw! 

Number of Valid Obsaivalions 31 

Number of Distinct Observations 21 

Minimum 1.1 

Maximum 9.4 

Mean of Raw Data 3.394 
Standard Deviation of Raw Data 2.43 

Kstar 2.223 
Mean of Log Tianslbrmed Data 1.003 

Standard Deviation of Log Transtomied Data 0.665 

Normal Diatribiitlcn Test ReauHs 

Conelatlon Coefllcient R 0.909 

Shapiro Wllk Test Statistic 0.815 
Shapiro Wilk Critical (0.9) Value 0.94 

Lillletbrs Test Statistic 0.176 

Ulllelbrs Critical (0.9) Value 0.145 

Data not Normal at (0.1) SlgnMlcance Level 

Gamma Distribution Teat Results 

Correlation Coefficient R 0.972 

ArD Test Statistic 0.702 

A-D Critical (0.9) Value 0.636 

K-S Test Statistic 0.114 

K-SCrttical(0.9) Value 0.146 

Data appear Gamma Dtatributad at (0.1) Signillcanoa Laval 

Lognonnal DMributkm Test Results 

Correlation Coefficient R 0.976 

Shapiro Wilk Test Statistic 0.931 

Shapiro Wllk Critical (0.9) Value 0.94 

UlUefbrs Test Statistic 0.125 

Llinelbrs Critical (0.9) Value 0.145 

Data not Lognormai at (0.1) St^dHcance Level 

(aoci) 

Raw! 
Number of Valid Observations 34 

Number of Distinct Obsenratlons 34 

Minimum 2.8 



Maxtmuiii 3840 
Mean of Raw Data 398.1 

Standard Dei4atlon of Raw Data 921.3 

KatarOJSS 
Mean of Log Transfbrmed Data. 4.173 

Standard Deviation of Log tiansfbrmed Data 1.91 

Nomial DfaMiulion Test Rastita 

Conalation Coefficient R 0.677 

Stiapiro Wilk Test Statistic 0.4^ 
Shapiro Wilk Criticai (0.9) Value 0.943 

Liiiielbrs Test Statisiic 0.385 
LiiDelbrs CriUcai (0.9) Value 0.138 

Data net Nonnal at (0.1) a^ilflcBnca Lsyal 

Gamma Dialrlbullan Ta 

Oonralation Coefficient R 0.946 

ArD Test Sta^c 2.271 

A-0 Critical (0.9) Value 0.697 

K-S Test Statlsttc 0.203 

K-SCritlcal(0.9) Value 0.148 

Data hot Gamma biatitMilad at (0.1) Slonlflcanos Laval 

Lognoimal Dlatibulidn Taal Raaiils 

Correlation Coefficient R 0.984 

Shapiro Wilk Test Statistic 0.957 

Shapiro Wilk Critical (0.9) Value 0.943 

Ulllelbrs Test Statistic 0.0749 

Ulfielbrs CriOcal (0.9) Value 0.138 

Data appaw Lognoimal at (0.1) SlgriMcanca Laval 

Lead (ape 18 and aoc 21) 

Rawf 

Numbar of Valid Observations 42 

Number of Distinct Observatkms 40 

Minimum 2.45 

Maximum 93.5 

Mean of Raw Data 12.29 

Standard Deviation of Raw Data 14 

Kstar 1.79 

Mean of Log Transfbrmed Data 2.224 

Standard Deviatkm of Log Transftinned Data 0.702 

Normal DIatrlbiitlonTaat 



Correlation Coefficient R 0.681 

Shapiro Wllk Test Statistic 0.491 

Shapiro WBk Critical (0.9) Value 0.951 

UHatbrs Test Statistic 0.263 

UiiielbrB Criticai (0.9) Value 0.124 

Oats not Nonnal at (0.1) SlgnWcanoe Lawl 

Gamma DistTibutionTest ResuitE 

Correlation Coefficient R 0.808 

A-D Test Statistic 1.135 

A-D Criticai (0.9) Value 0.639 

K-S Test Statistic 0.134 

K-S Cri8cal(0.9) Value 0.127 

Data fcdow Appr. Gamma Distribulkxi at (0.1) SlgnWcance Laval 

Lognotmal DieMttulion Test RasuNs 

Correlation Coefficient R 0.97 

Shapiro Wilk Test Statistic 0.905 

Shapiro Wilk Critical (0.9) Value 0.951 

Ullielbrs Test Statistic 0.117 

Llllierlbrs Critical (0.9) Value 0.124 

Data not Lognotmal at (0.1) SignMcanoe Level 

Lead(aoc19) 

RawStaUsllcs 

Numt»r of Valid Observations 32 

Number of Distinct Observations 28 

Minimum 5 

Maximum 435 

Mean of RawData 31.42 

Standard Deviation of Raw Data 75.63 

Kslar 0.762 

Mean of Log Transformed Data 2.724 

Standard Deviation of Log TranslbnTied Data 0.97 

Normal DtaMbutian Test Raaults 

Correlation Coefficient R 0.538 

Shapiro Wilk Test Statistic 0.325 

Shapiro Wilk Critical (0.9) Value 0.941 

Uiiiefors Test Statistic 0.396 

Uilistors Critical (0.9) Value 0.142 

Data not Normal at (0.1) StgnMcance Lsvei 

Gamma DtaMbutenTa 



Coirelalion Coeffldent R 0.769 
A-D Test Statbtic 3.138 

ArD Critical (0.9) Value 0.656 

K-S Test Statistic 0:^4 
K-SCritlcal(0.9) Value 0.148 

Data not Gamma DleMbulad at (0.1) I 

Lognonr^ DIslribuHbn Teat Raaulls 

i 

Correlation Coefficient R 0.921 

Shapirp Wilk Test Statistic 0.857 

Shapiro Wilk Critical (0.9) value Q.941 

UlllelOrs Test Statistic 0.148 
Llllislbrs Critical (0.9) Value 0.142 

Data not Lognonnal at (0.1) SIcpiMcanpa Level 

Laad(aac2-ra) 

Nutriber of ValM Observations 20 

Number of Distinct Observafions X 

Minimum 0.303 

Maximum 336 

Mean of Raw Data 30.39 

Standard Deviation of Raw Data 78.61 

Kstar 0.405 

Mean of Log Transfbmied Data 1.928 

Standard Devlalian of LogTranslbmned Data 1.553 

Normal Diatributton Teet Raeults 

Correlation Coefficient R 0.614 

Shapiro WiDc Test Statistic 0.402 

Shapiro Wilk Critical (0.9) Value 0.92 

Ulllelats Test Statistic 0.456 
Lllllelbrs Critical (0.9) Value 0.18 

Dale not Normal at (0.1) SIgrMcanca Level 

Gamma DMrlbulion Teat Raeulta 

Correlation Coeffldsnt R 0.903 

A-D Test Statistic 2.24 

ArO Critical (0.9) Value 0.679 

KTS Test Statistic 0.311 

K-SCritlcal(0.9) Value 0.189 

Data not Gamma Dtstribulad at (0.1) StgnMcanea Level 

Lofpicmial Diablititlan Tssi ReauNs 



Conelation Coeffidant R 0.958 

Shapiro wak Test Statlslic 0.932 

Shapiro WHk Critical (0.9) Value 0.92 

Lillielbrs Test Statistic 0.161 
Lilliefors Critical (0.9) Value 0.18 

Data appear Lognonnal at (0.1) SignMcaiice Laval 

Lead (bachonund) 

RawSlallslics 

Number of Valid Observations 20 
Number of Distinct Observations 20 

Minimum 9.7 

Maximum 2230 
Mean of Raw Data 163.4 

Standard Deviation of Raw Data 492 
Kstar 0.409 

Mean of Log Transformed Data 3.629 
Standard Deviation of Log Translbnned Data 1.375 

Nomial asMHidon Tost Results 

Correlallon Coefficient R 0.55 

Shapiro Wllk Test Statistic 0.331 

Shapiro Wllk Critical (0.9) Value 0.92 
UlUefors Test Statistic 0.406 

Uliiefbrs Critical (0.9) Value 0.18 

Data not Nomial at (0.1) SignMcaiice Level 

Gamma DWrlbulion Teat Raeults 

Correlation Coefficient R 0.846 

A-D Test Statistic 2.801 

A-DCrfficai (0.9) Value 0.678 

K-S Test Statistic 0.279 

K-S Critlcai(0.9) Value 0.189 

Data not Gamma DIstrlbutad at (0.1) SIgnMcance Level 

Lognonnal DtatrbutionTeatRaaulls 

Correlation Coefficient R 0.908 

Shapiro Wllk Test Statistic 0.83 

Shapiro Wilk Critical (0.9) Value 0.92 

Ulllelbrs Test Statistic 0.18 

Uilielbrs Criticai (0.9) Vaiue 0.18 
Data not Lognonnal at (0.1) SHpiMcanca Level 

Lead (block a) 



RawSMtaUa 

Number of Valid Observations 31 
Number of Disbnct Observations 30 

Minimum 1.9 
Maximum 34.3 

Mean of Raw Data 12.44 
Standiard Devladon of RawOata 9.45 

Kstar 1.745 

Mean of Log Transfomied Data 2.236 
Standard Deviation of Log Transformed Data 0.785 

Normal Dialiibiitipn Test Results 

Coneiation Coefliciem R 0.927 
Stupiiio Wiik Test Statistic 0.848 

Stiapiro Wiik Criticai (0.9) Value 0.94 

Uiiielbrs Test Statistic 0.172 

Liiiielbns Criticai (0.9) Value 0.145 

Data not Nonnriai at (0.1) Slgnillcanoe Level 

Gamma DisMtwIionTestResiiilB 

Coneiation CoefRdent R 0.969 

A-D Test Statisiic 0.688 

A-D Critical (0.9) Value 0.638 
K-S Test Statistic 0.145 

Cr1ticai(0.9) Value 0.147 

Data appear Gamma Disblbiiiad at (0.1) StgnMcanca Lavei 

Lognomial Dislriiiiillon Test Results 

Coneiation CoeffidemR. 0.984 
Shapiro Wiik Test Statistic 0.955 

Shapito wnk Critkai (0.9) Value 0^94 

Uiiielbrs Test Statistic 0.123 

Uiiielbrs Criticai (0.9) Value 0.145 

Data appear Lo^wmai at (0.1) StgnHicance Level 



NonfnrameMc QuanUle Hypolharis Totf far FUl Dataast (No NDs) 

UaorSaladadOpHana 

From File JiMndLServlceVProject FllesVU<Steel (see Rem-Eng POO)\Hamllton. Ohlo\HHRA\Backorauncl EvaluetionVProUa 

Full Precision OFF 

Confidence Coemdem 90% 

NuU Hypothesis Site or ADC Concentration Less Than or Equal to Background Concentration (Form 1) 

Attemattve Hypothesis Site or AOC Concentration Greater Than Background Concentration 

Area of Conoam Data: AiUminiim(aoc 13) 

Badsground Data: Aliimlniim(bachground) 

RawStatlatics 

Site Background 

Number of Valid Obsenrettons 27 11 

Number of Distinct Observations 25 11 

Minimum 4920 3910 

Maximum 36100 17400 

Mean 12181 8493 

Median 12600 7350 

SD 6901 4233 

SE of Mean 1328 1276 

QuantiioTeat 

HO: Site Cohuatiaalluii «= Background ConoantraOon (Fom 1) 

Approximate R Value (0.109) 6 

Approximate K Value (0.109) 6 
Number of Site Observations in 'R' Largest 5 

Calculated Alpha 0.107 

Conclusion with Alpha - 0.109 

Do flat Rajact HO, Partbim VmccoorhMann-VVhltnay Ranted Sum Test 



VVIIcoKai4lleni>Whllney SHB VB BacH^nd Compartabn Test for FuO Data Sata without NDs 
UaarSelecladOpVonB 

FrpmFne J;\lhdl_Servh:s\Praject RlesUUCSIael (sae Rem-Eng POQtHainiKon. OhioVfHRA\Baci(giDund Evalu8tionV>rDUa 

FullPr^bn OFF 
ConMencaGoafricient 90% 

Subatantial Oiftafanca 6T16 
Salactad Null Hypothasis Site or.AOC Mean/Madlan x= Background Maan/Madlan Plus Substantial OMarenca, S (Form 2) 

AHamativa Hypothasis Site or AGO Maan/Madian Lass than Background Maan/Madian. Plus Substantial DHTetanca, S 

Area of Conoam Data: Alumlnum(aoc 13) 

Background Data: AliJtninum(bachgR)und) 

Site Background 

Number of Valid Observations 27 11 

Number of Distinct Observations 25 11 

Minimum 4920 3910 

Maximum 36100 17400 

Mean 12181 8493 

Median 12600 7350 

SD 6901 4233 

SE of Mean 1328 1276 

VMIcagaitMUanii-VIMaiay (VIMW) taal 

HO: MaanMadlan of Sita or ADC >= Maan/Madian of Badvound + 6116 

Sits Rank Sum W-Stat 479 
WMW last U^Stat 101 

WMWCriticai Valua (0.100) 79 

Approximata P-Valua 0.0652 

Condusfcn witft Alpha » 0.10 

I>> Not Rsjact HO, Conduda Sita >= Badotpund + 6116.00 



Ncn-patamaMc Quantte HypodwIsTwtfcr FuD EWa—t (No NDs) 

UnrSatoclBdOpdanB 

From File J:MndLServloe\Project FlleSV^KSteel (see Rem-Eng POO)\Hamilton, Ohla\HHRA\Background Evaluation\ProUCL 

Full Precision OFF 

Confidence Coeffideirt 90% 

NuH Hypothesis Sfie orAOCConoentralion Less Then or Equal to Background Concentration (Form 1) 

Alternative Hypothesis Site or AOC Concentration Greater Than Background Concentration 

Area of Concern Dale: Ataenfc(aoc 13) 

Background Data: AnenlcCbacfcground) 

Raw 

Site Background 

Number of Veiid Observafions 27 11 

Number of Distinct Observations 26 11 

Minimum 0.178 5.9 

Maximum 14.8 68.5 

Mean 7.238 19.78 

Median 6.9 10.9 

SD 2.975 19.63 

SE of Mean 0.573 5.917 

QuanllieTeat 

HO: ate Cunusnliallun <= Background Concantrallon (Fonn 1) 

Approximate R Value (0.109) 6 

Approximata K Value (0.109) 6 

Number of Slte Observations in -R' Largest 1 

CalcuiatedAipha 0.107 

Conduaian with Alpha = 0.109 

Do Not Rplact HO, Perform VMIcagcorvManrKVIftrilnay Ranked Sum last 



VVIloo«nn4/lann-VVhllnBy aiBVB Background Compailaon Test far Full E)ata SelBwflhoul NDs 
UwSal^apllans 

From Hie J:Mndl_Service\Pro)ect Hles\AKSteel (see Rem-Eng POO)\Hamlltpn. Ohl6UHHRA\Background EvaluatloitV>roUa 
Fun Predsloh OFF 

Confidence Goeflldent 90% 
Substantial DMerence 32 

Selected NuU Hypothesis Site or ADC iMeanmiedian >= Badcgfound Mean/Median Plus Substantlai DHIerence. S (Form 2) 

Altemative Hypothesis Sits or AGO Mean/Median Less Than Background MsanMedlan Plin SUbstantiai Difference, S 

Area d Concam Data: AiBartc(aoc13) 

Background Data: AiaanlCfbacliBraund) 

RawStattadcs 
Site Background 

Number of Valid Observations 27 11 

Number of Distfnct Observations 26 11 

Minimum 0.178 5.9 

Maximum 14.8 68.5 

Mean 7.238 19.78 

Median 6.9 10.9 

SD 2.975 19.63 

SE of Mean 0.573 5.917 

WIcdican-Manii^VVMIney (VVMW^ 

HO: Mean/Msdlan of SHa or AGO Mean/Mtodlan cff Background + 32 

Sits Rank Sum W-Stat 378 

WMVVTestG^O 

WMW Criticai Value (0.100) 79 

Approximate P-Value 9.505E-07 

Conduaian wtti Alpha = 0.10 

Rajaci Hp, Condude She <Bad«grouid 4^32X0 



NoHwrnalrlcQuanlle Hypolhaato Teat tar FuO DBM 

UBarSetadBdOpltanB 
From RIe J:\lndLSefvice\ProJect Rles\AKSt8ei (see Rem£ng POO)\Hamllton. Ohlo^HHRA\Badcorau^d EvalijationVroUCL 

Full Precision OFF 

Confldenoe Coefficient 90% 
Null Hypothesis She or AGO Concentration Less Then or Equal to Background Concentration (Form 1) 

Alternative Hypothesis SMe or AOC Concentration Greater Than Background Concantratlon 

Area of Conoeni Data; lrDn(aoc 13) 

Badqround Data: lran(bacfcBrDund) 

Raw Statistics 
Site Background 

Number of Valid Obsenrations 27 11 

Number of Distinct Obsenrations 25 11 

Minimum 2200 13600 

Maximum 185000 132000 

Mean 7260? 28309 

Median 15000 17400 

SD 33010 34564 

SE of Mean 6353 10421 

QuantDeTast 

HO: SMe CancenSatian <= Background Concantialton (Form 1) 

Approximate R Value (0.109) 6 

Approximete K Value (0.109) 6 

Number of Site Observations in 'R' Largest 4 

CalcuiatedAipha 0.107 

Ccndustan with Alpha = 0.109 

Do Not Ra)act HO. Perferm IMhxnarvManrKWhltney Ranked Sum Test 



VVIIcoocbrhMani>Whllnay SHB vs BadqiDuiid ComiMilm 
UsarSalaoMOpaonB 

From RIa J:UndLSeivioB\Proj8Ct:Rl8«MKSt68l (see Ram-Eng POO)\Hamiltdn, Ohi6\HHRA\Backgrourxl EveluationVProUa 

Full PTBdsibn OFF 
ConlidancsCoalliciam 90% 
SubstantialDlffiBfenca 18101 

Selected NuD Hypothesis Site or AOC Mean/Median >« Background MeanAtadian Plus Substantial OffiBrBnoa, S (Form 2) 
Alternative Hypothesis SHa or AOC Mean/Median Less Than Background MeanAXedian Plus Substantial Diflarsnce, S 

Arse of Conoem Data: lron(aoc 13) 

Badqround Data: InaiQaGkoround) 

Raw 
Site Background 

Nurriber of Valid Obsarvatipns 27 11 

Number of Distinct Obsanotions 25 11 

Minimum 220O 13600 

Madmum 185000 132000 

Mean 22602 28309 

Median 15000 17400 

SO 33010 34564 

SE of Mean 6353 10421 

HO: Ma 

VVi»a»Mani>4Vhltnsy (VinifVIO TeM 

n of SIta or AOC x= MeanMedlan of Background 1^ 18101 # 

Site Sum W-Stat 389 

WMWTestU-Stat 11 

WMW Critical Value (0.10b) 79 

Approodrnate P-Value 5.178E-06 

Conduskm wMi Alpha = 0.10 

Reiect HO, Condtrie Stia < Backgraund +18101.00 



NoiHiaranMlric Quamile HypoOialB Teat tar FuD Dataaal(No NDs) 

UserSelacledOpaans 
From RIe .J:\lndLS6fvioe\Project RIes\AKSta8l (see Rem-Eng POO)\Hamilton, Ohio\HHRA\Background EvaluationVPtDUa 

FullPredstan OFF 

Confidence Coeffiderrt 90% 
Null Hypothesis Site or AGO Concentration Less Than or Equal to BacKground Concentration (Form 1) 

Alternative Hypothesis Site or AOC Concentration Greater Than Background Concentration 

Area of Conoem Data: Lead(aoc 13) 

Badqround Data: Ljaad(badq)round) 

RawStadalics 
Site Background 

Number of Valid Observations 27 11 

Number of Distinct Obsenmtions 26 11 

Minimum 1.53 13.25 

Maximum 464 2230 

Mean 53.95 257.3 

Median 20.3 42.5 

SD 105.3 657.2 

SE of Mean 20.27 198.1 

QuanmeTeet 

HO; SKa Concanbalion <= Background CunueiilialJon (Fonn 1) 

Approximate R Value (0.109) 6 

Approximate K Value (0.109) 6 

Numl>er of Site Otiservations in 'R' Largest 3 

Calculated Alpha 0.107 

Condualon wtti Alpha » 0.109 

Do Not Reject HO, Partaim WUccooavManrt-Whltnay Rankad Sum Teat 



VMIoaafMani>«Min8ySte v8 Background Oompaitai Teat fcr Fid Data SatawnhoulNDa 

UaarSatodadOplkm 
From RIe J:MndLSefvioe\PraJect RIekMKSteel (see Rem-Eng POO)\Hamlllon, OhkAHHRAVBacfcground EvaluatkmVProUCLV 

Full Precision OFF 

Confidence Coeffldent 90% 

Sutislantiai Difference 376 
Selected Null Hypotfiesis Site or AGO Mean/Medlen >= Background Meen/Medlen Plus Substahtiel Difference, S (Fonn 2) 

Alternative Hypothesis Site or AGO Mean/Median Less Than Background Mean/Median Plus Sutistantlal Difference, S 

Area of Concern Data: Lead(aoc 13) 

Backgioiaid Data: LeadCbackground) 

RawStaOstfcs 
Site Background 

Number of Valid Gbsarvations 27 11 

Number of DIstInd GbservaUons 26 11 

Minimum 1.53 13.25 

Maximum 464 2230 

Mean 53.95 257.3 

Median 20.3 42.5 

SD 105.3 657.2 

SE of Mean 20.27 198.1 

VWkndn^tann-Whitney (WMV^ 

HO: MaanMadian of SIta or AOC >c:MeBiifMadlan of Backgiound + 376 

Site Rank Sum WrStat 386 

WMWTestU-StatS 

WMW Critical Value (0;100) 79 

Approximate P-Value 3.3003E-06 

Gondusian wNh Alpha - 0 .10 

Reject HO. Gondude Site < Backgrourid + 376.00 



Notmaraiiwltlc QuanOe HypolhoeisTaitfor FuQ Dalaaat (No NDs) 

UserSaleclodOplians 
From File J:MndLService\Project FilasNAKStael (see Rem-Eng POO)\Hamiltcn, Ohlq\HHRA\BackarDund EvaluationVProUa 

Full Precision OFF 

Contldence Coefficient 90% 
Null Hypotfiesis Site or AGO Concentration Less Tlian or Equal to Background Concentration (Fonn 1) 

Altematiye Hypothesis Site or AOC Concentration Graater Than Background Concentration 

Area ofConoam Data; ManBanaaa(aoc 13) 

Badtground Data: Manganeao(backgound) 

RawStaUatlcs 
Site Background 

Numlwr of Valid Olrservations 27 11 

Numl»r of Distinct Ottservations 27 11 

Minimum 318 278 

Maximum 4200 2270 

Mean 991.6 833.2 

Median 755 820 

SD 871.5 519.6 

SE of Mean 167.7 156.7 

QuantlleTest 

HO: SItB OuMaUiatluii <= Badtground CunuaiiUatlon (Forni 1) 

Approximate R Value (0.109) 6 

Approximate K Value (0.109) 6 

Numlrer of Site Observafions in 'R' Largest 5 

Calculated Alpha 0.107 

Condudon wHh Alpha = 0.109 

Do Not Rafed HO. Parftatm Wlio hMann-VtMtney Ranksd Sum Test 



VWIoaHan4llannAMillnBy Sto V8 Badtgraund Oomparlabn TM Ibr^ 

UaarSdacMOpltara 
From RIe J;MndLSeivic8\ProJM Rles^AKStael (see Rem-Eng POO)\Hamiltan. OhloWHRAVBackground Evalijation\ProUa 

Full Precision OFF 
CorTfidence Cbafficiem 90% 

Substantial Diffarence 238 
Saleciad Null Hypothesis Site or AGO Maan/Madlan >= BacKground Mran/Medlan Plus Subsbntlal Dmerenoa, S (Form 2) 

Altaitiatlve Hypothesis Site or AOC Maan/Madlan Lass than Background Mean/Median Plus Substantial Dinerence, S 

Area of Conoefn.Daia:.Man0Bnasa(aoc 13) 

Background Data: MangannapachBiound} 

RawStBdsdcs 
Site Background 

Number of Valid Obsaivations 27 11 

Number of DIsOnct Observations 27 11 

Minimum 318 278 

Maximum 4200 2270 

Mean 991.6 833.2 

Median 755 820 

SO 871.5 519.6 

SE of Mean 167.7 156.7 

VVIcim>Mann-VVhltnsy (VMylVV) Teat 

HO: MaanMadan df Slta or AOC » MaaiiMedlan of Badqinind + 238 

Site Rank Sum W^tat 477 

WMWTestU-Stat 99 

WMW Critical Value (0.100) 79 

Approximate P-Value 0.0574 

Condusicn with Alpha = &10 

Do Not RaM HO. Conduda SMa >= Background + 238.00 



Nan-paratiwMp Quantto Hypottwals Test (v FuO Dalant (No NOs) 

UwrOalectedOpllonB 

From File J:\lndl_S6rvice\Project Rles\AKSteel (see Rem-Eng POO)\Hamllton, Ohlo\HHRA\Backoround EvaluatlonVProUa 

Full Precision OFF 

Confidence Coefficient 90% 

NuD Hypothesis Site or AOC Concentration Less Than or Equal to Background Concentration (Fonn 1) 

AHemative Hypothasis Site or AOC Concentration Greater Than Background Concentration 

Ansa of Concern Data; Van8diurtt(aoe 13) 

Background Data: Vdnad|um(backgrouid) 

Raw 

Site Background 

Numtier of Valid Otiservatlons 27 11 

Numtier of Distinct Observatkms 27 11 

Minimum 5.24 10.7 

Maximum 45 35 

Mean 22.36 21.54 

Median 18.1 21.2 

SD 10.25 8.431 

SE of Mean 1.973 2.542 

QuantliaTest 

HO: SHa Concanbatlon <= Background Conoentratlon (Fonn 1) 

Approximate R Value (0.109) 6 
Approximate K Value (0.109) 6 

Numiier of Site Oliservations in 'R' Largest 5 

Calculated Alpha 0.107 

Conclusion with Alpha = 0.109 

Do Not Raiect HO, Petform Wlioaocon-Mann-ViMtney Ranked Sum Test 



vyilpBocon4lmVVhlln^ Sto w Badvouhd Corhp^ Taatfcr Ful Data Sals wHhdut NDs 

UwSatodadOpaona 
Frbrh File J;\lndLServlce\Project FilasVKKStael (see Rem-Eng POO)\Haniilton, OhldVHHRAXBackground Evalijatlon\PrDUa 

Full Precision OFF 

Contldence Coafficlent 90% 

Substantial Diflerence 10 
Seiacieid Null: hiypothasis SHa or ADC Maan/Madian >= Background Maan/Madian Plus Substantial Dlflarance, S (Form 2) 

Alternative Hypothesis Site or AOC Maan/Madian Lass Than Background Maan/Madian Plus Substantial Diflarenca, S 

Area of Concam Data: Vanadlum(aoc 13) 

Backgraund Data: Vanadliim(baGhgn]und) 

Raw Statistics 
SHa Background 

Number of Valid Obsarvatlans 27 11 

Number of Distinct Obsarvatlorn ?7 11 

Minimum 5.24 10.7 

Maximum 45 35 

Mean 22.36 21.54 

Median 18.1 21.2 

SD 10.25 8.431 

SE of Mean 1.973 2:542 

wncoKcrHManiv-Whltnay (WMW) Teat 

HO: MaanAladlan of Site w AOC >= MeanMsdlan of Badqroiind +10 

SHa Rank Sum W-Stat 444.5 

WMW last U-Stat 66.5 

WMW Critical Value (0.100) 79 

Appraodmate P-Value 0.00435 

Concknicn wNh Aipha = 0.10 

Rajact HQ. Cont^ SHa < Backgrouiid +10.00 



Quanffle Sto V8 BaciqiDimd Ooniparfm HypoAMs Tatf (lor DM Sato wlh NavOMBCtt 

lOpllona 

FtDtn RIe J:MndLService\PrDject RtosNAKSteel (see Rem-Eng POO)\Hamillan. OhioNHHRAVBadisiDund EvaluationVProUa 

Full Precision OFF 

Confidence Coellicient 90% 

Nuii Hypottiesis Site or AGO Concentration Less TTian or Equai to Bachgreund Concentration (Form 1) 

Alternative Hypoltiesis Site or AOC Concentration Greater Than Background Concentration 

Arse of Corioeni Data: BAR-TB(aoc 13) 

Background Data: BAP-TE(backorDund) 

Raw 

Site Background 
Number of Valid Data 27 10 

Number of Missing Values 0 1 

Number of Non-Detect Data 2 1 

Number of Detect Data 25 9 

Minimum Non-Detect 0.901 0.901 

Maximum Non-Detect 0.943 0.901 

Percent Non detects 7.41% 10.00% 

Minimum Detected 0.251 0.238 

Maximum Delected 59.68 10.43 

Mean of Detected Data 6.969 2.448 

Median of Detected Date 0.791 1.182 

SD of Detected Data 14.04 3.275 

QuanUeTest 

HO: Site Concentration Background Concentration (Fonn 1) 

Approximate R Value (0.109) 6 

Approximate K Value (0.109) 6 

Numtrerof Site Otiservations in 'R' Largest 5 

Ceicuiated Alpha 0.127 

Conduaton with Alpha = 0.109 

Do Not Rpiact HO, Pailbrm WBo hMantv^Hney or Gehan Test 



Gahan see «B Badiground Qompartaon HypolhwIeTeei far Data SelBwIdi Non-Delecls 

lOpdbm 
From Fits J:\lndLServic8\PiDjact Flle^MKSIael,(98e Rem-Eng POO)\Haminon, Ohio\HHRA\Background EvaluationVPrdUa 

FuUPredsfon OFF 

Cohfidenoe Coefficierit 90% 

Substantial DHference 4.4 
Selectad Null Hypothesis Site or AGO Mean/Median GraatBr -man or Equal to Background Mean/Median plus a Substantial Dlfliarenca, S ( 

AHamatlva Hypothesis Site or AOC Mean/Median Less Than Background Mean/Median plus a Substantial OHfaranoe, S 

Area of Conoam Data: BAP-TE(aacia) 
Badtpound Data: BAP-TE(baclcgraund) 

Site Background 

Number of Valid Data 27 10 

Number of Missing Values 0 1 

Number of Non-Deiect Data 2 1 

Number of Detact Data 25 9 

Minimum Non-Detect 0.901 0.901 

Maximum Non-Detect 0.948 0.901 

PenemMondslacts 7.41% 10.00% 

Minimum Detected 0.251 0.238 

Maximum Detected 59.68 10.43 

Mean of Detadad Data 6.969 2.448 

Median of Detected Data 0.791 1.182 

SO of Delected Data 14.04 3.275 

Sila VB Badqjnuid Gehan Taat 

HO: Mu of SMs or AOC >= Mu of background 4.4 

Gehan z Test Value -2.186 

Critical z (0.90)-1.282 

P-Value 0.0144 

Cpnduaicnwllh Alpha = 0.10 

Rafael HO, Conciiida Sll8 < Background + 440 

P-Vaiuax alpha (0.1) 



Non-pBamebte Quantile HypolhoalB Teal tor Fun Datasel (No NDs) 

UnrSatactadOpnom 

From File J:\lndLService\PrDject F1les\AKSl8el (see Rem^g POO)\Hamllton, Ohlo^HHRA^BacKg^ound Evaliialian\ProUa 

FuUPredaion OFF 

Confldenoe Coefficient 90% 

Null Hypothesis Site or AGO Concentration Less Than or Equal to Badcgreund Concentration (Form 1) 

Aitemaiive Hypothesis Site or AOC Concentration Greater Than Background Concentration 

Area of Concath Data: Aiuihinijm(aoc 22) 

Badqrpund Data: Aiuminum(backgroiind) 

Raw 

SHe Background 

Nuihber of Valid Observations 18 11 

Number of Distinct Observations 18 11 

Minimum 3020 3910 

Maximum 19200 17400 

Mean 9541 8493 

Median 8215 7350 

SD 4354 4233 

SE of Mean 1026 1276 

QuanliieTest 

MO: SIta Cuncaiitialion <= Background Concantntion (Fonn 1) 

Approximate R Value (0.109) 5 
Approximata K Value (0.109) 5 

Number of Site Observations in 'R' Largest 4 

Calculated Alpha 0.0721 

Conduaion with AJpha = 0.109 

Do Not Reject HO, Pertbrm Wile HMann-Whilnay Ranked Sum Test 



VVIIoaainn4llann4Vhmwy SNB VI BMqriwnd Canpntaon Ta« for FuD [Jala Sats wWiaut 

UnrSaiactBdOiilians 
Frem File J:\lndl_Servics\ProJect RIesWCStael (see Rem-Eng POO)\Hamiitan, Ohio\HHRA\Bsckgrouiid EvalualianiPreUCL 

FullPrecisibn OFF 

ConfidenceCdeffident 90% 

Substantial Diflerence 6116 
Seiected Null Hypothesis She or AOC Mean/Median >= BackgroiJtnd Mean/Median Plus Substantial DMerence, S (Form 2) 

Alternative Hypothesis Site or AOG MeatVMedian Less Than Background MeanAXedian Plus Substantial DHTerance, S 

Arae of Concern Data: Aluiiiinun(aoc 22) 

Badqground Data: Aiuiiiiiiuni(bacl«Bround) 

Site Background 

Number of Valid ObservaUons 18 11 

Number of Distinct Observations 18 11 

Mlrilrnimi 3020 3910 

Maximum 19200 17400 

Mean 9541 8493 

Median 8215 7350 

SO 4354 4233 

SE of Mean 1026 1276 

VVikxBa)r»llilanivVVIiitn8y(VVI^ 

MO; Mean/Madtan of SMe or AOC>= Maan/Median of Badtground + 6116 

Sita Rank Sum W-Stat 209 

WMWTestU-StatSS . 

yWMW Critical Value (0.100) 70 

Approximate P-Value 0.00327 

Condudon whh Alpha = 0.10 

Ralact HO, Condude Site < Backpiund + 6116.00 



Manparamelrto QuarMs Hypottnris Tetf fv FuB Dalant (No NI)B) 

User Saledod OpOono 

Frem Hie J:\lndLServlce\PrDject HIesNAKSteel (see Rem-Eng POO)\Hamllton, OhloVHHRAVBackground EvaluationNProUa 

Full Predsion OFF 

ContidenoeGoeffident 90% 

Null Hypothesis Site or AGO Concentratlcn Less Than or Equal to Background Concentration (Fonn 1) 

Aitematlve Hypothesis Sits or AGO Concentration Greater Than Background Concentration 

Area of Conceni Data: Aisanic(aac 29 

Badqgmjnd Data: Arsanlctbadqgfound) 

RawStatiBtics 

Site Background 

Number of Valid Gbservations 18 11 

Number of Distinct Gbservations 18 11 

Minimum 3.26 5.9 

Maximum 14.3 68.5 

Mean 8.049 19.78 

Median 6.39 10.9 

SO 3.454 19.63 

SE of Mean 0.814 5.917 

QuantileTeat 

HO: Site ConuwiUeliuii <= Badtground CunuenUation (Form 1) 

Approxiniate R Value (0.109) 5 

Approximate K Value (0.109) 5 

Numtier of Site Gtnervations in 'R' Largest 1 

CelculatBd Alpha 0.0721 

Conduaian wHh Alpha = 0.109 

Do Not Reject HO, Perform WIlcoxon-Mann-Whltnoy Rankad Sum Test 



VVIIpo9aon4laniHIM«nay SHs vs Baclvtiuhd Comparim Tatf to 

UnrSaladBdOpdonB 
From File J:\lndLSeivlc«\PrD|ect Rles^AKSteel (see RenrvEng POCQVHamllton, OhlcAHHRAVBackground EvaluatlonNProUCL 

Full Predeion OFF 

Confidence Coofliclent 90% 
Substantial DMerence 32 

Selected Null HypoAesIs Site or AGO Mean/Median >= Background Mean/Median Plus Substantial Difiiersnce. S (Form 2) 

Alternative Hypothesis Site or AOC Mean/Median Less Than Background Mean/Median Plus Substantial Dlflerenoe, S 

Ansa of Gonceiii Data: ArsanicCaoc 22) 

Bachgraund Data: ArsenlGCbadcgibunil) 

Raw 
Site Background 

Number of Valid Observations 18 11 

Number of Distinct Observations 18 11 

Minimum 3.26 5.9 

Maximum 14.3 68.5 

Mean 8.049 19.78 

Median 6.39 10.9 

SD 3.454 19.63 

SE of Mean 0.814 5.917 

VWIooaan^tann-VVhlliiey (WMW) 

HO; MeanMadan cT SHa or AOC>= MaanMadlan of Badqround * 32 

Site Rank Sum W-Stat 171 

WMWTastU^Stat 0 

WMW Critical Value (0.100) 70 

Approximate P-Value 4.772E-06 

Conduaion wfih Alpha = 0.10 

Raiact HO, Ccndude Site < BadtEpnjnd + 32.00 



Nahparamstrtc Quanflla Hypattiads Test for Fu0 Dalaaat (No NDs) 

UnrSeiadodOiiflanB 

From File J:\JndLService\Project Flle^yAKSteel (see Rem-Eng POO)\Hanillton, Ohio\HHRA\Background Evalualion\Proua 

FuH Precision OFF 
Confidence Coefficient 90% 

Null Hypothesis Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1) 

Alternative Hypothesis Site or AOC Concentration Greater Than Background Concentration 

Araa of Concent Data: lron(aac 22) 

Background Data: lron(baci(groiind) 

Site Background 

Number of ValM Observations 18 11 

Number of Distinct Obsenratlons 18 11 

Minimum 8940 13600 

Maximum 69200 132000 

Mean 31036 28309 

Median 24250 17400 

SD 19544 34564 

SE of Mean 4607 10421 

QuantileTesi 

HO: Slla ConueiiUatksi <= Background Concentration (Fonn 1) 

Approximate R Value (0.109) 5 
Approximate K Value (0.109) 5 

Number of Site Obsenrations In 'R' Largest 4 

Calculated Alpha 0.0721 

Ccnduskat with Alpha » 0.109 

Do Not Raiect HO. Perfonn Wllcaocon4ton-VVMtney Ranked Sum Test 



VVIIooea*i4/hiwtAM«ney SIlB vs Background Gompehro Test far Fun Data Sets wWhoul NDs 

lOpOona 
From Flla J:MndLSeivlce\Projact Fnas\AKStaeI (saa Ram-Eng POO)\Hanillton, OhibNHHRAVBackgraund EvaluadonNPreUCL 

FuU Precision OFF 
ConfidanceCoaffidant 90% 

Substantial DMarenca 18101 
Selaciad NuU Hypothads Site or AGO Maan/Median >= Background Maan/Madlan Plus Substantial Oifferenoa. S (Fonn 2) 

Ahamaiiva Hypothasis SHa or ADC MaanAXedian Lass Tbaii Background MaaiVMedlan Plus Substantlai Differanca, S 

Area of Ccnpain Data: lron(aoc22) 

Background Data: lian(background) 

Site Background 

Number of Valid Obsarvatibns 18 11 

Number of Distinct Observations 18 11 

Minimum 8940 13600 

Mabdmuiti 69200 132000 

Mean 31036 28309 

Median 24250 17400 

SD 19544 34564 

SEofMeari 4607 10421 

• Hrenii HfliHsiiMi AAAMJUV ¥¥liCIJUUJII MHIfrV¥IIIUNiy ^TyltlVyjj lOBI 

HO: Maan/Madan of Slla or ApG >= MaaiyMadtan of Background +18101 

Site Rank Sum VV-Stat 237 

WMWTestU-Stat 66 

WMW Ciilkal Value (0.100) 70 

ApprcMmataP-Valua 0.072 

Ccnduslcn with Alpha = 0.10 

Rajaci HO. (>)neliida SHa < Backgniund +18101.00 



NoniWOTelilc QianUle Hypolhoais Test ftr FU8 Detoael (No NDB) 
User Selectod Options 

From File J:\lndLServic8\Project Flles\AKSts6l (see Rem-Eng POO)\Hamllton, Ohlo\HHRA\Backgrouhd EvaiuattonNProUa 

Full Precision OFF 

Confidence Coeflldent 90% 

Null Hypottiesis Site or AOC Concentration Less Than or Equalto Background Concentration (Form 1) 

Altemative Hypothesis Site or AOC Concentration Greater Than Background Concentration 

Area of Conosm Data: Lead(aoc 22) 

Background Data: Lsad(bockgiDund) 

RawStatfslica 

Site Background 

Number of Valid Observations 17 11 

Number of Missing Values 1 0 

Number of Distinct Observations 17 11 

Minimum 10.2 13.25 

Maxmum 341 2230 

Mean 107.1 257.3 

Median 66.3 42.5 

SO 109.4 657.2 

SE of Mean 26.54 198.1 

QuantileTest 

HO: Site Concentration « Background Concantraiiun (Foim 1) 

Approximata R Value (0.109) 4 

Approximate K Value (0.109) 4 

Numlter of Site Observations in 'R' Largest 3 

Calculatad Alpha 0.116 

Conduslan with Alpha = 0.109 

Do Not Re|act HO, Parfonn VVIIcooeon-Mann4Miltiiey Ranked Sum Test 



waoooanM nv sne V8 Badqiiound Cbmpaitabn Tast far Full Data SalB wmioiA NOs 

UaorSatocladOplloni 
Fiom File J:MndLSeivlc8\PiDj8Ct FllealVXKStael (see Rem-^ POO)MHamilt»n. Ohlo\HHRA\Bacl(Bround EvaluationNProUCL 

Full Predaiion OFF 

Confidence Coafiident 90% 
Substantial bilfersnce 376 

Selecled NuU Hypothesis Site or AGO Mean^Sdian >= Background Mean/Median Plus Substanfial DlffBrence, S (Fomn 2) 
Altamativa Hypothesis Sits or AOC Mean/Median Lees Than Background Mean/Median Plus Substantial DHfersnce. S 

Area of Conosm Data: Laad(aoc 22) 

Badqraund Data: LaadCbackground) 

Raw 
Slta Background 

Number of Valid Observations 17 11 

Number of Missing Values 1 0 

Number of Distinct Observations 17 11 

Minimum 10.2 13.25 

Mcudmum 341 2230 

Mean 107.1 257.3 

Median 66.3 42.5 

SO 109.4 657.2 

SE of Mean 26.54 198.1 

VMIoogoivMann-VVhllnay (VVMVV) Test 

HO: MaahAtodan of Slta or AOC >= MaanMedtan of Badvnaid 376 

Site Rank Sum W-Stat 153 

WMWTest U-Stat 0 

WMW CrItiCBi Vaiiie (0.100) 66 

Ajaprmdmata P-Vaiue 6.078E-06 

Concbsricn with Alpha = 0.10 

R4ad HO, Oondude Slta < Background + 376.00 



NotHwameMc QuantBs HypottnaiB Teat for FuD DalaHt (No ND^ 

UsarSetedadOpHons 

From File J:\lndl_Service\PraJect FllesWCSteel (see Rem-Eng POO)\Haniliton, Ohio\HHRA\Backgiound Evaluation\ProUa 

Full Precision OFF 

Confidence Coefilcient 90% 

Null Hypothesis Site or ADC CunuBiihatlon Less Than or Equal to Background CuiiueiiUallon (Fonn 1) 

AttemaUve Hypothesis Site or AGO Concentration Greatar Than Background Concentration 

Area of Conoam Data: Manganaaa(aoc22) 

BacKgreund Data: Manganeae(background) 

Site Background 

Number of Valid Observations 18 11 

Number of Distinct Observations 18 11 

Minimum 236 278 

Maximum 3180 2270 

Mean 1118 833.2 

Median 804.5 8^ 

SO 908.1 519.6 

SE of Mean 214 156.7 

QuantUeTeat 

HO: SWB Coiiuaiiaatlun <= Background Conosntralion (Fonn 1) 

Approximate R Value (0.109) 5 

Approximate K Value (0.109) 5 

Number of Site Obsenretions In 'R' Largest 4 

Calculated Alpha 0.0721 

Conduaian with Alpha » 0.109 

Do Not Raject HO, Pertorm Wnooonn^yianiv-Whltnay Ranked Sum Ta 



VMIpcMpnMaim^fVliM^ Sta va Bac^ginBid Cdmpaiten Taat for Full Data SalawMnut NDa 
UavSalacMOpttbna 

FromRle J:MndLSeivice\PreJisct RIeslAKStael (saa Renv^g POO)\Hamnton. Ohio\HHRA\BaclcgrDijnd EvaluattonVProUCL 

Full Precision OFF 

I ConfldancaCoefflciarit 90% 
I Subslaritid DHferenoa 238 

Seladad Null Hypoihasis Site or AGO Maen/Madian >= Background Maan/Madian Plus Substantial DMarence, S (FOnn 2) 

Altarnatlva Hypoihasis Site or ACC Maan/MSdlan Lass Than Background Maan/Madian Ruis Substantial Dillarenca, S 

Araa of Conoam Data: Manganaaaiaoc 22) 

Badiground Data: ManganaaaCbackgrouid) 

RawStsUallcs 

Site Background 

Number of Valid Gbsatvations 18 11 

Number of Disiinct Gbsanretions 18 11 

Minimum 236 278 

Maximum 3180 2270 

Mean 1118 833.2 

Median 804.5 820 

SO 908.1 519.6 

SE of Mean 214 156.7 

VVDcaDCon^Mann^VVhllnay (VVMVV) Tost 

HO: MaaiVMadlan of ate of AGO MaanMadtan of Badqreund + 238 

Site Rank Sum W^Stat 248 

WMWTast G^ 77 

WMW Critical Valpa (0.100) 70 

Appraximata P'^Valua 0.167 

Conchisian wflh Alpha « 0;10 
Do Not Rejaot HO. Conduda SNa >« Background + 238.00 



NonsMUBrnelrtc Quamlle HypottiorisTeatfbr Fua Datant (No NI)s) 

Usar Seieded OpiicnB 

From File J:\lndLServlce\ProJect Flled\AKSteel (see Recn-Eng POO)\Hamilton. Ohlo\HHRA\Background EvaluationNProUCL 

Full Precision OFF 

Confldence Coefficient 90% 

Null Hypothesis Site or ADC Concentration Less Than or Equel to BackgnDundConcenliation (Form 1) 

AHemaUve Hypothesis SHe or AOCCpncantratlon Greater Than Background Concentration 

Area of Concern Oeta: VdnedhmKeoc 22) 

Bedqpound Date: >^nedlum(beciq]round) 

RewSlatlatlcs 

SHe Background 

Number of Valid Otiseivatlons 18 11 

Number of Distinct Observations 18 11 

Minimum 7.55 10.7 

Maximum 30.5 35 

Mean 16.68 21.54 

Median 15 21.2 

SD 6.958 8.431 

SE of Mean 1.64 2.542 

QuantBeTest 

HO: SHe Concentration <= Background Gonoentiatlon (Fonn 1) 

Approximate R Value (0.109) 5 

Approximate K Value (0.109) 5 

Number of Site Observations In 'R' Largest 2 

Calculated Alpha 0.0721 

Conchiaion wMi Alpha - 0.109 

Do Not Raiiect HO. Perfcnn Wnocoam-Menn-Whltney Ranked Sum Teat 



t-Teat 8a» y« BadiBround OompariMn lor FUfl DrtB Set» wWiout ND» 

UaarOaloclpdOiiMonB 

Frem File J:Mndl_Service\Pn4ect FilesMKSlBel (aee RenvEng POO)\Haiirilton, OMoyHHRAVBackgiound EvaluationVProUCL 

FuliPretision OFF 

Canni^ce Goafll(^ 90% 

SubaiantialDlftei^(S) 7 

Selected Mun Hypothesis Sits or AOC Mean Greater Then or Equal to Backgrbuhd Mean + Substantial DHference, S (Fonn 2) 

Altonatlve Hypothesis Site or AOC Mean Less Than the Background Mean+ S 

Arae or Conoem Oala: venadiiiin(aoc 22) 

Background Data: Veiii)dlum(baGkorDiind) 

Raw! 

Site Background 

Number of Valid Observations 18 11 

Nurhber of Distinct Observations 18 11 

Minimum 7.55 10.7 

Mardnnum 30.5 35 

Mean 16.68 21.54 

Median 15 21.2 

SD 6.958 &431 

SE of Mean 1.64 2.542 

Ska va Badtground Tvao-Samplet-Test 

HO: Mu of SItB - Mu of Badcgraund » 7.00 

t-Test CritiCai 

Method DF Value -t (0.100) P-Value 

Pooled (Equal Variance) 27 -4.112 2.7E+308 0 

Sattefthwalte (Unequal Variance) 18.2 -3.921 2.7E+308 0 

Pooled SD: 7.537 

Conduaibn with Alpha = 0.100 

* Studem t (Pooled): Do Not Reject HO, Conclude Site >= Background * 7.00 

* Satterlhwaite: Do Not Reject HO. Conclude Site >= Background + 7.00 

Teat of EquaB^ of VManoea 

Numerator DF Denominator DF F-Test Value P-\talue 

10 17 1.468 0.467 

Conclusion wHh Alpha = 0.10 

* Two variances appear to be equal 



QuBnae SNe «s Bachorauiul Campailaon Hypolheais Taatfor (Ma San wim NoivOatBciB 

UnrSalectadOiilim 

From RIe J;\lndLServic8\Project Flles\AKSteel (see Rem-Eng POO)\Hamilton, Ohiti\HHRA\Background EvaluatiorAProUa 

Full Predeion OFF 

Confidence Coaffldem 90% 

Null Hypothesis Site or AGO Concentration Less Than or Equal to Background Concentration (Form 1) 

Altemative Hypothesis Site or AOC Concentration Greater Than Background Concentration 

Araa or Concern Data: BAR-TE(aoc 22) 

Background Data: BAP-TECtrackground) 

Raw 
Site Background 

Numberof Valid Data 18 10 

Number of Missing Values 0 1 

Number of Non-Deted Data 0 1 

Number of Detect Data 18 9 

Minimum Non-Detect N/A 0.901 

Maximum NorvDetad N/A 0.901 

Percent Non detects 0.00% 10.00% 

Minimum Detaded 0.453 0.238 

Maximum Detectad 52.79 10.43 

Mean of Detected Data 8.775 2.448 

Median of Detected Data 1.263 1.182 

SDofDetactedData 17.07 3.275 

QuantileTeel 

HO: SIta Gonoentiatlon ̂  Background Cunueuttallon (Fonn 1) 

Apprcnmate R Value (0.109) 5 

Approximate K Value (0.109) 5 

Number of Sits Observations in 'R' Largest 4 

Calcuiatad Alpha 0.0872 

Conduaian wHh Alpha = 0.109 

Do Not Reiact HO, Patform WDococcn-ManrHWhitney cr Gahan Te 



VVII6aonvMarirv«Vhta^ site vs Backgraund Qmipnfm Teat for M SalB 
Uaar Selected Opdana 

From RIe J:MndLService\Project Rlas\AKSteel (eee Remf ng POg)\Hanitton, Ohio\HHRA\Backgroijnd Evaluatian\PrDUa 

Full PredsiiDn OFF 
Confidence Coefficient 90% 

Substentlal Offierence (S) 4.4 
Selectad Null Hypothesis Site or AOC Meen/Median Greater Then or Equal to Background Mean/Median plus a Substantiel Difterence, S ( 

Altemalive Hypothesis Site or AOC Meanffiledian Less Than Background Mean4Medien plus a Substantial Difference. S 

Area or Concem Date: BAP-TE(aoc22) 
Badtgraund Date: BAP-TE(backgraund) 

Raw 
Site Background 

Number of Valid Data 18 10 

Number of Missing Values 0 1 

Number of Non-Detect Data 0 1 

Number of Detect Data 18 9 

Minimum Non-Detect N/A 0.901 

Maximum Non-Detect N/A 0.901 

Peroem Non detects 0.00% 10.00% 

Minimum Defected 0.453 0:238 

Maximum Detected 52.79 10.43 

Mean Of Detected Data 8.775 2:448 

Median Of Delected Data 1.263 1.182 

SD of Detected Data 17;07 3.275 

VVBno(an4denn4IVMbwy ̂  VB BadqirauM 

All abearvallone<s 0.901 (Max OL) am ranked the same 

VVIIodai>4iilann4Millh^ 

HO: Meanfflleiflan of SBe or AOC >= MaanMadtan of Background + AA 

Site Rank Sum W-Stat 208 

WMWTestU-Stet 37 

WMW Critical Value (0.100) 63 

Approximate P-Value 0.00591 

Condudcn wHi Alpha = 0.10 

Rejad HO, Coidude SBe < Badsgiound + 4>40 



NoiHiaramgMc QuanMs HypolhaafB Test lor FuB DalBHt (No NOB) 

UaerSalaclBdOimonB 

From File JiMndLSetviceVProjact FllesNAKStael (see Rem-Eng POO)\Hamilton, Oh!o\HHRA\Backgraiind EvaiuaUonVPraUCL 

FuliPredaion OFF 

Confidence Coeffident 90% 

Null Hypothesis Site or AGO Concentration Less Than or Equal to Background Concentration (Form 1) 

Altamalive Hypothesis Site or AOC Concentration Greater Than Background Concentration 

Aiaa of Conoam Data; Alunilnum(s. 

Badqpound Data: Aliimlnum(badsBround) 

rm) 

RawStatMics 

Site Background 

Number of Valid Observations 121 11 

Number of Missing Values 21 0 

Number of DIstind Observations 106 11 

Minimum 4260 3910 

Maximum 90200 17400 

Mean 19217 8493 

Median 16700 7350 

SO 11216 4233 

SE of Mean 1020 1276 

QuantilaTeat 

HO: Ska Concentration «= Background Conuaiitiallon (Fonn 1) 

Appitsdmata R Value (0) 0 

Approximate K Value (0)0 

R Value Adjusted for Ties in Data 1 

K Vaiue Adjusted for Ties in Data 1 
Number of Site Observations In 'R' Largest 1 

Calculatsd Alpha 1 

Conclusion wtti Alpha »0 

Rsject HO. Condude Site Concentration > Background Cunuaibatlon 



Ckonflto Sto v« Bacfcgitxind Compaitaan HypottMiB Teat for Data SatBwmi Nan-QBlaclB 

UaerSelededOpeone 
From File J;\JndLSeivlce\ProJect Rlea\AKStael (aaa RenvEng POO)\Hamilton. Ohi(AHHRA\Background EvaluatlonVProUCL 

Full Pradaton OFF 

Confidence Cceffidant 90% 
Null Hypottiesis SNe of AGO Concentration Less Tlm.or Equal to Background Concentration (Form 1) 

Altematlye Hypottiesis Site or ADC Concentration GraalertlianBadqiround Concentration 

Area of Concern Data: ArBenfc(i> etqiosura area rav) 

Background Data: ArsenlcCbackground) 

Site Background 
Number ofValld Data 121 11 

Number of Missing Values 21 0 

Number of Non-Detad Data 8 0 

Number of Dated Data 113 11 

Minimum Non-Deted 1 N/A 

Maxiinum Non-Dstsd 5.5 N/A 

Percent Non detects 6.61% 0.00% 

Minimum Detedad 0.474 5.9 

Maximunn Ddactsd 33.6 68.5 

Mean of betaded Data 9.28 19.78 

Median of Detected Data 8.8 10.9 

SD of Detected Data 6.067 19.63 

QuantfleTeat 

HO: Site CunuaiMatlun ̂  Badqiround Conoantradon (Fonn 1) 

Approximate R Value (0) 0 

ApprojdmateK Value (0)0 

Rvalue Adjusted Ibr Ties in Data 1 

K Value Adjusted for Tnsrln Data 1 

Number of Site Observations in 'R' Largest 0 

Caiculatad Alpha 1 

Cbndualon tsRh Alpha = 0 

Do Itot Raject HO, Peifaim VMoobcbhrMannAIVhaney or Gahah Te 



Qahan SNB vs Bacfcoraund Comparison HypoOiMis Tastfor Data Sato wWi Non-DalBCto 

UaarSalaciadOpttonB 
From File J:\lndLService\Projact Flles\AKSteel (see Rem-Eng POO)\Mamlllon, Ohlo\HHRA\Bacfcground EvaluationVProUa 

Full Precision OFF 

Confidence Cbeffidem 90% 

Substantiai Difference 32 

Selecled Null Hypothesis Site or AOC MeanriMedian Greater Than or Equal to Background MearVMedian plus a SutstenUal Difference. S ( 

Aitemative Hypothesis Site or AOC Mean/Median Less Than Background Mean/Median phis a Sutrstentiai Difldrence. S 

Area of Conosm Data: ArBsnlc(s. soqxMure 
Background Data: Aiasnic(bacfcgraiind) 

raw) 

RawrStatlatics 

Numtter of Valid Data 

Numlter of Missing Values 

Site 

121 

21 
Numtwr of Nor>-Detect Date 8 

Number of Detect Data 113 

Minimum Non-Detect 1 
Maximum Non-Detect 5.5 

Peicem Non detects 6.61 % 
Minimum Detiacted 0.474 

Maximum Detected 33.6 
Mean of Detected Date 9.28 

Median of Detected Data 8.8 
SD of Detected Data 6.067 

Background 

11 

0 
0 
11 

N/A 
N/A 

0.00% 

5.9 

68.5 

19.78 

10.9 

19.63 

SMS VB Background Gshan Test 

HO: Mu of She or AOC>= Mu of background 32 

Gehanz Test Value -5.485 

Critical z (0.90)-1.282 

P-Vaiue 2.064E-08 

Conchiaion with Alpha == 0.10 

Redact HO. Conduda Site < Bacfcground + 3Z00 

R-Value<a«iha(p.1) 



NofHiaramMte Quanais HypolhaMB T(M for Fid DMant (No 

User Sdectad OpUonB 
Frerii File JiMhdLSetviceVPreject Fnes\AKSteel (see Rem-Eng POd)\Hamllton, dtiio\HHRA\BsckgrDund EvaluationVProUa 

Full Piecision OFF 

Confidence Coellident 90% 
Null Hypotliesis Site or AGO (^oentiBtlon Less Then or Equal to Backgipund Concentration (Fonn l) 

Alternative Hypothecs Site or AOC Concentration GraalerTtian Baciqiraund Concentration 

# 

Ana of Conoam Data: lron(s. egqpoaure 

Backoround Dale: iran(backoround) 

rev) 

Raw 
Site Background 

Numtwr of Valid Otwervatlqns 121 11 

Number of Missing Values 21 0 
Number of pisUnct Observations 110 11 

Minimum 4805 13600 

Maximum 170000 132000 

Mean 45797 ^309 
Medbn 27100 17400 

SD 39323 34564 

SE of Mean 3575 10421 

QuantOaTast 

HO: Slla COnbantralion <= Badinround Concantialion (Forni 1) 

Approximate R Value (0) 0 

AppitndrnateK Value (0)0 

R Value Adjusted lor Ties in Data 1 

KValiie Adjusted for Ties in; Data 1 

Number of Site Observatioiis in 'R' Largest 1 
Calculatad Alpha 1 

Conduaionwtti Alpha-0 
Re|act HO, Cqnduda Sto Conoantratlon > Badcgraund Cunuwikallun 



QuanlOe as n Baclqiraund 0)mparim Hypoiha* Test Ikr [MB Seb 

UaeraiaclailOpUara 

From File J:MndLaivice\Preject Rlei^AKSteel (see Rem-Eng POO)\Hamilton, Ohio\HHRA\Backgrouncl Evaluation\PreUa 

Full Precision OFF 

Confidence CoSfRdent 90% 

Null Hypottiesis Site or AGO Concentration Less Then or Equal to Background Concentration (Form 1) 

Aitemative Hypothesis Site or AOCConcentrsiion Greater Than Background Concentration 

Area of Concam Date: Laad(s. eoqioaure area rav) 

Background Data: Laad(!baclvouniQ 

RawStedadca 

Site Background 

Number of Valid Data 121 11 

Number of Missing Values 21 0 

Number of Non-Oetact Data 2 0 

Number of Detect Data 119 11 

Minimum Non-Detect 5.1 N/A 

Maximum Non^Tetact 5.7 N/A 

PeicentNon detects 1.65% 0.00% 

Minimum Detected 1.86 13.25 

Maximum Detected 1330 2230 

Mean of Detected Date 77.1 257.3 

Median of Detected Data 25.8 4Z5 

SD of Detected Data 144.4 657.2 

QuantHeTeat 

HO: SWe Concantretlon -c Badtground Cwiuadiatiuii (Forni 1) 

Approximate R Value (0) 0 

/\pproximate K Value (0) 0 

R Value Adjusted for Ties in Date 1 

K Vahie Adjusted for Ties in Data 1 

Number of Site Obsenrations in 'R' Largest 0 

Caicuiated Alpha 1 

Condusion with Ai^ = 0 

Do Not H(), Perfomi Wloaaciai4llaiifhVVhiinay or Gahan Te 



Gahan Sto vs Badvound Qmipaiim Hypottwait Taal fw 

UnrSfltodadOpllahB 
Fram File J:\lndLSeivli»\PrDject RIedlAKSteel (see Rem^ POO)\Hamlll»i, Ohio\HHRA\Baclcoiound EvaluaiionNPtDUa 

Full Precision OFF 
Confidence Coefficient 90% 

Substantial Dmerance 376 
Selected Ntill MypoOnsis Site or ADC Mean/Median Greater Than or Equal to Background Mean/Median plus a Sut)stantial DHterence, S ( 

Alternative Hypothesis Site or AOC Mean/Median Less Than Background Mean/Median plus a SubstenliarDtfierence. S 

Area of Conoem Data: Le8d(s. eoqiosure area rev) 

Backgiound Data: Lead(bed«BfDund) 

Site Background 

Number of Valid Data 121 11 

Nutnber of Mlseing Values 21 0 

Number of Non-Detect Data 2 0 

Number of Detect Data 119 11 

Minimum Non-Detact 5.1 N/A 

Maximuiii Non-Detect 5.7 N/A 

Percent NOn detects 1.65% 0.00% 

Minimum Detactad 1.86 13.25 

Maxitnum Detected 1330 2230 

Mean of Detected Data 77.1 257.3 

Median of Detected Data 25.8 42.5 

SD of Detected Date 144.4 657.2 

M vs Backgrauid Gehan Test 

HO: Mu of sna of AOC Mu of backgreund 376 

Gehan z Test Value -5.299 

Critical z (0.90)-1.282 

P-Value 5.835E-08 

Conduslan wMi Alpfn = 0.10 
Reject HO, CotiGhJde SIta < BBChground + 376.00 

P-VMue< alpha (0.1) 



^k)lM»a^lette Quanllto H^poihoato Test «or Fua Oatttal (No 

UnrSetodadOpHora 
From RIe J:\lndl_Servioe\Project Rl8s\AKSte8l (see Rem-Eng POO)\Hamilton, OhiO\HHRA\BacKgrDund EvaluaUonVProUa 

Full Predaion OFF 

Coiilldence Coaffldent 90% 

Null Hypothesis. Site or AGO ConcenOidlon Less Than or Equal to Background Conoanlration (Fonn 1) 

Alternative Hypothesis Site or AGO Concentiatlon Greater Than Background Concentration 

Area orCanosm Datr. Ma 

Backgraund Data: Mangai 

nasa(a. axposute area rev) 

B(b8CkgrDund) 

RawStsdstics 

Site Background 

Number of Valid Observations 121 11 

Number of Missing Values 21 0 

Number of DIstind Observations 116 11 

Minimum 337 278 

Maximum 20700 2270 

Mean 3031 833.2 

Median 2160 820 

SO 2976 519.6 

SE of Mean 270.6 156.7 

QuantileTeat 

HO: SHa Concantiatlan <= BacKground Gonoantration (Form 1) 

Approximate R Value (0) 0 

Approximate K Value (0) 0 

R Value Adjusted for Ties In Data 1 

K Value Adjusted for Ties In Data 1 
Number of Site Gbsarvations in 'R' Largest 1 

Calculated Alpha 1 

Conclusion wtti Alpha = 0 

Rsjad HO, Conclude Sila Concantattan > BacKground ConcanhaOan 



Ncniaranwlrfc QuarMa Hypottio* Tetf fbr Fidi 
lOpHona 

From Re J:\lndl_Seivice\Project FlleSNAKSleel (see Rem-^g POO)\Hamilton, OhicAHHRAVBackgimnd Evalualian\ProUa 

Full Preddbn OFF 
Confidence Coefficient 90% 

Null Hypothesis Site or ADC Concentration Less Than or Equai to Background Concentration (Fonn 1) 

Aitsmative Hypothesis Site or AOC Concentration Graatar Than Background Conosntiation 

Aiee of Gonosm Date: Vdnadlum^ sogtoeure eraa rav) 

Bedtground Dele: Vteiadiuni(bed(graund) 

RewStaliBlfcs 

Site Background 

Numtrar of Valid Observations 121 11 

Number of Missing Values 21 0 

Number of Distinct Observatioris 107 11 

Minimuih 8.4 10.7 

Maximum 485 35 

Mean 33.23 21.54 

Median 25.6 21.2 

SD 45.32 8.431 

SE of Mean 4.12 2.542 

QuenUeTest 

HO: Site CcncantiBttun <s Bedqround Conosntiation (Fonn 1) 

Approximate RVaiue (0)0 

Approximate KVaiuis (0)0 

R Vaiue Adjusted for Ties in Date 1 

K VShw Adjisted for Ties in Data 1 

Nuihtter of Site Observations in 'R' Largest i 

Calculated Aiphal 

OpndtnimwWi Alpha = 0 

Rfiject HQ, GiindiJde Site Canbsiieeiiuii > Badgpound Ooncenlialldn 



QuanOe SBB VB Badqraund Compariaon Hypothaab Teat tar Data Sala wHh NohOotoclB 

UaerSeledBdOpdona 

From File J:\JiidLSeivtce\Project Flle9^AKSt6el (see RenvEng POO)\Hanilllon. OhiPtHHRAVBackgiDimd Evaluatlon\PreUCL 

Full Predaion OFF 

Confidence Coeffldent 90% 

Null Hypothesis Site or ADC Concentration Leas Than or Equal to Background Concentration (Fomi 1) 

Attematlve Hypothesis Site or AOC Concentration Greater Then Background Concemiation 

Area of Cancam Data: BAP-TE(a SMpoaure area rev) 

Badcground Data: BAP-TE(bachgraund) 

Raw 

Site Background 

Number of Valid Data 119 10 

Number of MIsaing Values 23 1 

Number of Non-Delect Data 7 1 

Number of Detect Data 112 9 

Minimum Non-Detect 0.855 0.901 

Maximum Non-Delact 90.13 0.901 

Percent Non detects 5.88% 10.00% 

Minimum Detected 0.182 0.238 

Maximum Detected 40 10.43 

Mean of Delacled Data 3.032 2.448 

Median of Detected Data 1.032 1.182 

SD of Detected Data 5.338 3.275 

HO: She Concantiation « Badgground Cancantratkin (Form 1) 

Approximate R Value (0) 0 

Approximate K Value (0) 0 

R Value Adjusted for Ties in Data 1 

K Value Adjusted for Ties In Data 1 

Numtier of SIta Obeervatlons in TT Largest 1 

rtarhDetact Vsluaa In tfie-R'Laqjeat • Cannot coiiqiMe Quantile Teal 



to VB Badvriund Ooniinlaan Hypottiaria Tail fcr Dels Sate i«nh NoivOalacIs 

UaarSaiactodOpHora 
From File J:\lndLServfce\Prpj8Ct Rles\AKSleel (see Renr-Ehg POO)\HamlKon, Ohlo\HHRA\Backaround Evaluation\ProUCL 

Full Precision OFF 

ContMence Coeffldent 90% 

Substantial; DHferenoe 4.4 
Selecled Null Hypothesis Site or AGO Mean/Median Greater Than or Equal to Backgiound Mean/Median plus a Substantial DIffiarance, S ( 

Alternative Hypothesis Site or ACC Mean/Median Lass Than Background Mean/Median plus a Substantial Difleranca, S 

Area of Conoem Data: BAP-TE(& egqtostiB 

Bactopaiaid bate: BAP-TE(bechgrouniO 

rev) 

Raw 
Site Background 

Number of Valid Data 119 10 

Number of Missing Values 23 1 

Number of Non43etact Data 7 1 

Number of Delect Data 112 9 

Minimum Non-Detect 0.855 0.901 

Maximum Non-Detect 90.13 0.901 

Percent Non detects 5.88% 10.00% 

Minimum betaclsd 0.182 0.238 

Maximum Detected 40 10.43 

Mean of Detected Data 3.032 2.448 

Median of Detected Data 1.032 1.182 

SD of Detected Data 5.338 3.275 

Site vs Background Gehan Teat 

HO: Mu of SHe or APC>= Mu Of background 4.4 

Gehan z Test Value -3.387 

Critical z (0.90) -1.282 

P-Value O.OO03538 

Condualan teMh Alpha s 0.10 

Reject HO. Ciaiciude Site < Bacfcoround + 4.40 

P-VUtje<akda(0.1) 



Quandle SIto vs BacKgreund Compaitaan Hypolhaais Test for Data Sato wWi NonMaclB 

UsarSaiadad Opaona 
From File J:\lndLSeivlce\PioJect Filed\AKSteel (see Rem-Eng POO)\Hamllton, OhtoWHRAVBackground EvaluaUonNProUCL 

Full Pradsion OFF 

ConfldenoeCoefflclettt 90% 
Null Hypothesis Site or AOC Concentration Less Than or Equal to Background Conosntiatlon (Fonn 1) 

Alternative Hypothesis Site or AOC Concsntration Greater Than Background Conosntiatlon 

Area of Oancem Data: Araanlc(aoc 1) 

Badsgiound Data: Aiaanio(bad(oreund) 

Raw! 
Site Background 

Number of Valid Data 34 20 
Number of NomDetect Data 3 0 

Number of Detect Data 31 20 
Minimum Non-Detect 1.05 N/A 

Maximum Non-Detsct 1.2 N/A 

Percent Non detects 8.82% 0.00% 
Minimum Detected 2.2 5.3 

Maximum Detected 24 68.5 
Mean of Detected Data 10.1 16.16 

Median of Detected Data 8.8 9.75 

SD of Detected Data 5.233 15.99 

QuanGleTeBt 

HO: SRe Conoenlratlon <= BadtEpound Conoentratlan (Fcsm 1) 

Approximate R Value (0.093) 5 

Approximate K Vaiue (0.093) 5 
Number of Site Observations in 'R' Largest 1 

Calculated Aipha 0.088 

Conduakm wHh Alplw 0.083 

Do Not Reject HOiPerfbrmWItaaton-ManrvWhttney or GahanTe 



Gehmi aievs Background Comjiarleon HypoewelB Teatlior Data SeiB wflh Non^lelecls 
UsarOalBCtBdOpllonB 

From RIe J;\lndl_Servioa\Proj8ct FUeMK&ael (see ReohEnig Po6)\Hamillon, OhioV{HRA\BacKoi«ind EvalijationVProua 
Fun Precision OFF 

Confidenca Coefliciem 90% 
Suiislantiai Diflerence 24 

Seiected Null Hypothesis Site or ADC Mean/Median Greater Than or Equal to Background Mean/Median plus a Substantial Difference, S ( 

Allsmative Hypothesis Site or AGO MeanAnedian Less than Background MeanMedian pius a Substaniiai Difference, S 

Area of Concern Data: Anenlc(abc 1) 

Badqpound Data: Aiaahic(beckgraund) 

Raw 
Site Background 

Number of Vaiid Data 34 20 

Number of Norv43etect Data 3 0 

Number of Detect Data 31 20 

Minimum NoivDatact IDS N/A 

Maximum Non-Detect 1.2 N/A 

Percent Ntxi detects 8.82% 0.00% 

Minimum Datecfed 2.2 5.3 

Maximum Delected 24 68:5 

Mean of DetactBd Data 10.1 16.16 

Median of Defected Data 8-8 . 9.75 

SD of Detected bate 5.233 15.99 

Site VB Bacfcgitaind Gdhan Taet 

HO: Mu of SHa cr AOC>» Mu of backgtoaid 24 

Gehan z Test vaiue -6:091 

Critical z (0.90)-1.282 

P-Vaiua 5:621 E-10 

CondustanwMi Alpha s 0.10 

Reject HO. Ccndude SMs < Background 24.00 

P-VBiua< alpha (0,1) 



Quandle SNBVS Bachgnxoid Ompaiiaan HypolhaalsTaMfcr Date Sals wtti Non^)^^ 

UaarSelaciad Options 
From File J:\lndLServloe\Project RleS\AKSteel (see Rem-Eng POO)\Hamilton, OhiOUHHRA\BacKginind EvalualionVPioUCL 

Full Precision OFF 

Confidence Coefficient 90% 
Nun Hypotliesfs Site or AOC Concentration Less Than or Equal to Background Concentration (Fonnl) 

Alternative Klypothesis Site or AOC Concentration Greater Than Background Concentration 

Area of Concern Data: LaadCaoc 1) 

Badtground Data: LaadCbadtground) 

Raw! 

Site Background 
Number of ValM Data 34 20 

NumbCT of Non-Detect Data 1 0 

Number of Detect Data 33 20 
Minimum Non-Detect 5.3 N/A 
Maximum NorvDetact 5.3 tHA 

Percent Non detects 2.94% 0.00% 
Minimum Detected 2.8 9.7 

Maximum Detected 3840 2230 
Mean of Detected Data 410 163.4 

Median of Detected Data 57 22.35 

SD of Detected Data 932.9 492 

QuantilaTest 

HO: Sita Cuiiuaiiliatlun <= Background Conuenuatluti (Fomi 1) 

Approximate R Value (0.093) 5 

Approximate K Value (O.OSd) 5 

Number of Site Observations in K Largest 4 
Calculated Alpha 0.088 

Conciinlan>wHli Alplia = 0.093 

Do Not Refect HO, Psrfonn IMfoagtan-Manrt-Whltney or Gshsn Test 



VVBccoBaOlann^Whlhny SHB vs Badqiound Comparim TMfcr DatB SolB wlh Non-DalaclB 
UnrSatooMOpOons 

From RIe JrUndLSaiviceXPraject Flla^VVKSteel (see R^Eng POO)\Hamnton, Ohid^HRA\Bad(oround EvaluadonVPreUCL 

Fun PredSlbn OFF 
Q>nMencsCoe«nderit 90% 

Substantial Difference (S) 160 
Selected Null Hypottwsis Site cr AOC Mean/Median Graaiar than or Equal to Background Mean/Median plus a Substantial pMfsrence, S ( 

Aiiemative Hypothesis Site or AOC MeanAfedian Lees Than Background MeanAnedian plus a Substantial Diflerence. S 

Araa of Concern Data; l.ead(aoc 1) 

Background Data: LeadCbackoraund) 

Site Background 

Number of Valid Data 34 20 

Number of Nor»-Detact Data 1 0 

Number of Delect Data 33 . 20 

Mininrium Non-Detect 5.3 hVA 

Maximum NonrDetact 5.3 N/A 

Percent Non detects 2.94% 0.00% 

Minimum Deiaciad 2.8 9.7 

Maximum Deiaded 3840 2230 

Mean of Deiaciad Data 410 163.4 

Median of Detaclad Data 57 22.35 

SD of Detected Data 932:9 492 

VVncpoain-Main-Whltnay Slla vs Background Test 

VVIiai»s)4Mann-Whilney (VVMVV^ 

Hp: MeanMedtan ofSNe or AOC>e Ma nofBackgrcuid-f 160 

Site Rank Sum W-Stat N/A 

WMWTeetU^t N/A 

WMW Ciiticai Value (0.100) 152 
Approxinrata P-Value N/A 

Cqnchiakin with Alpha = 0:10 

Do Not Rafact HO, Conduda Slla >= Backgroimd * 160.00 



Getan Sits vs BackotDund Convariaon Hypoheais Test for Data Sals iMANovOatoclB 

UaarSatodadOpHcns 

From File J:\lndLServica\ProjBct FlleS\AKSteel (sae RenvEng PO<J)\Hamllton, Ohlo\HHRA\Background EvalUation\ProUa 

Fun Precision OFF 

ConfidanceCoeflla'ent 90% 

Substantial OMerance 160 

Seleclad Null Hypothesis Site or AGO Mean/Median Greater Than or Equal to Background Mean/Median plus a Substentiai Diffisrence, 8 ( 

Alternative Hypothesis Site or AGO Mean/Median Less Than Background Mean/Median plus a Substentiai Diflerence. S 

Area or Cdnoam Data: Laad(80C 1) 

Badqround Daik LaatKbackground) 

Raw! 

Site Background 

Number of Valid Data 34 20 

Number of Non-Datact Data 1 0 

Number of Detect Data 33 20 

Minimum Non-Detect 5.3 N/A 

Maximum Non-Detect 5.3 N/A 

Percent Non detects 2.94% 0.00% 

Minimum Detected 2.8 9.7 

Maximum Detected 3840 2230 

Mean of Detected Data 410 163.4 

Median of Detected Data 57 22.35 

SD of Detected Data 932.9 492 

Site ve Background Gahen Taat 

HO: Mu ofSlto or AGC>« Mil of beckground 160 

Gehan z Test Value -3.278 

Criticaiz (0.90)-1.282 

P-Vaiue 0.0005224 

Coiicluslon wHi Alpha = 0.10 

Rsfact HO, Gonduda Site < Background 160.00 

F-Valua<alptM(p.1) 



QWIMB ̂  VI Badqreund Comrwlaan Data SM wltti Ncn-CMwii 
Uaar SdacM OpMons 

From File J:\lndLSmceV>ro]ect FllesMKStael (M Rem-Eng POO}\Hamllton. OhioVHHRANBackgiound EvaiuationVProUa 

FuM Precision OFF 
Confidenoe Coefficient 90% 

Null Hypdttiesis Site or AOC Concentration Less Ttian or Equal to Background Concentration (Form 1) 
Alternative Hypdtlwisis Site or AOC ConcentrafionGreatBr Than Background Concentration 

Area of Concern Data: Araattic(aoc 2-ra) 

Background Data: Araanic(badtground) 

RawSMadcs 
Site Background 

Number of Valid Data 20 20 

Number of Non^Detect Data 2 0 

Number of Detect. Data 18 20 

Minimum Nor^Detect 0181 N/A 

Msdmum Non-Detect 02 N/A 

Percent Non delects 10.00% 0.00% 

Minimum Detedad 0:515 5.3 

Ma)dmum Detected ».7 68.5 

Mean of Detected beta 5.641 16.16 

Median of Detected Data 3.99 9.75 

SO of Detected Data 6.137 15.99 

QuantDaTeM 

HO: Site Concenbatlaii <= Badmrauiid Conosntration (Fonn 1) 

Apprmciiihate R Value (0.115) 3 

Approximate K Value (0.115) 3 

Number of Site Observations in 'R' Largest 0 

Calculatsd Alpha 0.115 

Conduaion wiMi Alpha = 0.115 

Do Not Rajact HO, Pailonn VMtoONan^llaniHV^^ 



GMm Sto vs Baclqiraund Compariaon Hypolhe* Teat «or Data SBIS «iWi Non-^^ 

UaarSaledadOplionB 
From Rle J:\lndLService\ProJact RlasV\KSteel (see Remfng POO)\Hamilton, Ohio\HHRA\BackgrDund EvaluatjonNProUa 

Full Precision OFF 

Confidence Coefficient 90% 

Substantial Oiflarence 24 

Selectad Null Hypothesis Site or ADC Mean/Median Grealsr Than or Equal to Background Mean/Median plus a Substantial Difference, S ( 

Alternative Hypothesis Site or AOC Mean/Median Less Than Background Mean/Median plus a Substantial Dlffersnce, S 

Area of Conoem Date: Arsanic(aoc 2 - ra) 
Background Date: Arsentedbackgniund) 

RawStefislics 
Site 

Number of Valid Data 20 

Number of Non-Detect Date 
Number of Detect Date 

Minimum Non-Detect 0.181 
Maximum Non-Detect 0.2 

Percent Non detects 10.009 
Minimum Detected 0.515 

Maximum Detected 23.7 

Mean of Detected Data 5.641 

Median of Detected Data 3.99 

SD of Detected Data 6.137 

2 

18 

Background 

20 

0 

20 
N/A 
N/A 

0.00% 
5.3 

68.5 

16.16 

9.75 

15.99 

Site vs Badvound Gahan Test 

HO: Mu of Site or AOC >= Mu of badqpound 24 

Gehanz Test Value-5.41 

Critical z (0.90)-1.282 

P-Value 3.147E-08 

Condualon wMi Alpha = 0.10 

Rsjact HO, Conduda Site <Background + 24.00 

P-VUua< alpha (0.1) 



NoTHMiani^ Quanllle Hypbthote Tar tar Full ISBlBHt 
UsarSetactBdOpliara 

Fiom RIe J:VJndLService\Pro]ect FllesNAKSteel (see RenvCng POO)\Hamnton, Ohio\HHRA\Bacfcsiaund EvaluationVProUa 

FuBPiedsldn OFF 

Confidence Coeffident 90% 
Null Hypothesis Site or AGO Concentiatlon Less Than or Equal to Background Concentration (Fonn 1) 

AHematlve Hypottwsis . ^ or AOC Concantratlon Grealar Than Background Concenbation 

Area of Conoam Data: Laad(aoc 2 - ra) 

Bachground Data: Lead(badigiDund) 

Raw 
Site Background 

Number of Valid Observations 20 20 

Number of Distinct Observations 20 20 

Minimum 0.303 9.7 

Maximum 336 2230 

Mean 30.39 163.4 

Median 6.785 22.35 

SD 78.61 492 

SE of Mean 17.58 110 

I Test 

HO: SBe Otsiosnlialian <= Bachgraund CuiiueiiUaBun (Fonn 1) 

Approxlmats R Value (0.115) 3 

AppraxknataKN^lue (0.115) 3 

Nuniber of Site Observations in 'R' Largest 1 

CalculatadAlpha 0.115 

Conctasian wllh Alpha » 0.115 

Do Not Rsjbcl HO, Perfbnn VMIccmh^laniv^Nhlth^ Ranhad Sum Tast 



WRanon^ -Whtlnsy SMB VB Bad«groiind Compaitaaii Taat for FuB Dali Sals wWiout NDB 

UasrSBlBclBdOpdanB 

From FIIB J:\lndLSBrvioe\PrDjBCt FilBS\AKStBol (SBB Rflin-Eng POO)\HamlltDn, bhitilHHRA\Backoraiund EvaluationVPrDUa 

Full Precision OFF 

ConndBncBCoBfflclent 90% 

Subslantiai OHKarence 160 

SeiedBd Null Hypothssis Site or AGO MeaiyMedian >= Background Mean/Median Plus Substantial DMerancB, S (Form 2) 

Attsmatlve Hypottiesis SHs or AOC Mean/Median Lass Than Background Mean/Median Plus Substantiai Diflerence, S 

Area of Conoam Data: ljB8d(aoc 2 - ra) 
Badqgrbund Data: LaadCbackground) 

Raw 
Site Background 

Number of Valid Observations 20 20 

Number of Distinct Observations 20 20 

Minimum 0.303 9.7 

Maximum 336 2230 

Mean 30.39 163.4 

Median 6.785 22.35 

SD 78.61 492 

SE of Mean 17.58 110 

WllooMiivManrv-Whltnay (WIMW) Tast 

HO: ktaan/Madlan of SItBor AOC >= MaanMadlan of Background +160 

Site Rank Sum W-Stat 227 
WMWTestU-Stat 17 

WMW Critical Value (0.100) 152 

Approximate P-Value 3.974E-07 

Conclusion wWi Alpha -0.10 

Reject HO. Conduda SIta < Background +160.00 



OuanOle ̂  VB Badvoiind Oomparinn HypolheatoTaMfcr M Sato wHi NanMBCiB 
UaerSaladBdOpllanB 

From File J;\lndLService\Projact Flles\AKSteel (see RetihEng PO^NHamifton, Ohlo\HHRA\Backoround Evaluation\ProUCL 

Full Predaidn OFF 

Contidenoe Coeffident 90% 
Null Hypothesis Site or AGO Cuiiceimalion Lass Than or Equal to Background Concentiatian (Fonn 1) 

Alternative Hypothesis SHe or AOC CuiiceiiUaUon Greater Than Background Concentration 

Aiea of Oamem Data: Aiaanic(aoc 18 and aoc 21) 

Badsgrauid Data: AiBsnlc(background) 

Site Background 
Numtier of Valid Data 42 20 

Number of Non-Detect Data 1 0 

Number of Detect Data 41 20 

Minimum Non-Oetect 1.1 N/A 

Maximum Non-Detact 1.1 N/A 

PeroentNon detects 2.38% 0.00% 

Minimum Detocted 0.666 5.3 

Maximum Detected 18.4 68.5 

Mean ol Detected Data 7.212 16.16 

Median of Delected Dato 618 9.75 

SD of Detected Data 3.771 15.99 

QuanfllaTaet 

HO: SIto CuiiuBittallon Background Conoenliadon (Fcnn 1) 

Approxtmate R Value (0.0iB4) 10 

Appraadmato K Value (0.084) 9 

Numtwr of Site ObseiyatiiDns m 'R' Largest 3 

Galcuiatod Alpha 0.0986 

Conduskin wUh Alpha = 0.084 

Do NctRplact HO. Ptoldnn VWIcaoavMa •ayar(jahanTeat 



Wlccgain-Mann-Whlbwy SHa vs Background Compariaon Taatfcr Daia SalawMi NovOalacta 

lOpOona 

From RIe J:\lndLSeivice\PiDjGct RIesNAKSteel (sae Rem-Eng POO)\HaiiiiltDn, OhicAHHRANBackground EvaluaUonNProUa 

FunPreda'on OFF 

Confidmce Coefficient 90% 

Substantial Diflierence (S) 24 

SelectBd Null Hypothesis Site or AGO Mran/Medlan Greater Than or Equal to Background Mean/Median plus a Substantial OHfarance, S ( 

Anamative Hypothesis SIta or AGO Mean/Median Lass Than Background Mean/Median plus a Substantial OHtafance, S 

Area of Conoam Data: Araanic(aoc 18 and aoc 21) 

Background Data: Aia8inlc(background) 

Raw 

Sita Background 

Number of Valid Data 42 20 

Number of Non-Detect Data 1 0 

Number of Detect Data 41 20 

Minimum Non-Detact 1.1 N/A 

Maximum Non-Detect 1.1 N/A 

Pement Non detects 2.38% 0.00% 

Minimum Detected 0.666 5.3 

Maximum Detedad 18.4 68.5 

Mean of Detactad Data 7.212 16.16 

Median of Detected Data 6.8 9.75 

SD of Detected Data 3.771 15.99 

wnccMoii-Mann-Whltney SHa VB Background Test 

wnccoioivManrv-WhItney (WMW) Test 

HO: Mean/Median of SHa or AOC>= Mean/Median of Background 4-24 

Site Rank Sum W-Stat N/A 

WMW Test U-Stat N/A 

WMW Critical Value (0.100) 152 

/Vpproximata P-Value N/A 

Condusian wBh Alpha = 0.10 

Do Not Ri^ HO, Conclude Site >= Background-i-24.00 



Gahm Sto va Badqraund Convartaon HypoSiaali TaM for Data Sata with Nan4)elacla 

UaarSdacladOpdona 

From Hie J:MndLSeivlce\Proi|ect RliBsMKStetf Rem-Eng POO)\Hamllton, Ohlo\HHRA\Backgraund EvaluiatlonNProUa 

Full Precision OFF 

Confidehce Coefficient 90% 

Substantial Difference 24 

Seladad Null Hypothesis Site or ADC Mean/Median Greater Than or Equal to Background Mean/Msdian plus a Substantial DMbrencs, S ( 

AMamata've Hypothesis Site or AGO Miaan/Medan Less Than Background Mean/Median phis a Subsiantlai DIfferenoe, S 

Area of Conoam Data: Aiaanic(aoc 18 and aoc 21) 

Background Data: Araanfc(backgiDund) 

She Background 

Number of Valid Data 42 20 

Number of Non-Datect Data 1 0 

Number of Detect Data 41 20 

Minimum Non-Detact 1.1 N/A 

Maximum NoivDetact 1.1 N/A 

Percent Non detects 2.38% 0.00% 

Minimum Detectad 0.666 5.3 

Maximum Detaded 18.4 68.5 

Mean of Detected Data 7.212 16.16 

Median of Detsdad Data 6.8 9.75 

SDofDatecledData 3.771 15.99 

SMa VB Badqraund Gehan Tast 

HO: Mu of Sitsor AOC;« Muof bacl(BfDiihd24 

Gehanz Test Value -6.325 

Critical z (0.90)-1.282 

P-Value 1.269E-10 

Conclusion wMi Alpha = 0.10 

Rejacl HO, Condude SMa < Badqround + 24.00 

H-Vaiue<aiplia(0.1) 



QuanOto SHa V8 Badqiaind Compaitoon HypottMiiBTaatlbr DalB SalB wmi NonOoM 
UaarSatodad Opdona 

Fram File J:MndLSe(vice\Project Flles\AKStsel (see Rem-Eng POO)\Hamlltan, Ohio\HHRA\Background Evaluation\Preua 
Fun Precision OFF 

Confidence Coefficient 90% 

Null Hypothesis Site or AOC Concentration Less Than or Equal to Background Concentration (Fomn 1) 

Aitamative Hypothesis Site or AOC Concentration Greater Than Background Concentration 

Area or Conceni iSata: Laad(aac18 and aoc 21) 

Background Data: LeaJ(Uic>BBUund) 

RawStatialics 

Site Background 
Number of Valid Data 42 20 

Number of Non-Detact Data 4 0 

Number of Detect Data 38 20 

Minimum Non-Detect 5 N/A 

Mardmurn Non-Detect 5.7 N/A 
Percent Non detects 9.52% 0.00% 

Minimum Detected 2.45 9.7 

Maximum Detected 93.5 2230 
Mean of Detected Data 13.02 163.4 

Median of Detected Data 11.7 22.35 
SD of Detected Data 14.54 492 

QuantiiaTest 

HO: SilB Cuiueiiuatiuii <= Background Cuiiueiiuailon (Form 1) 

Approximate Rvalue (0.084) 10 

Approximate K Value (0.084) 9 
Number of Site Observations in 'R' Largest 1 

Calculated Alpha 0.0966 

Conduaion with Alpha = 0.084 

Do Not Rqlact HO, Perform WHoaoon-Mann-Whitney or Gehan Te 



Gahan SilB vs BacKgiDutid Coinpaitoah Hypahaata Tartllbr Data SalBirilh Non-Oalacls 
UaarMadadOpddna 

Fiom FHe J:\lndl_Saivice\PnafBct RIaBMKStaal (saa RanvEng P0(9\Hamitton, Ohio\HHRA\BackoiDuiid EvaluationV>noUa 
FullPredsioh OFF 

Q)ntMBnce Coefficient 90% 

Substantial Diflaianca 160 
Seleclad NuU Hypotltesis Site or AOC Mean/Madian Greatar Tban or Equal to Background Maan/Madian phis a Substantial Difference, S ( 

Aliamative Hypothesis She or AOC Mean/Median Lass Than Background: Mean/Madian pius a Substantial Difference, S 

Area of Concern Data: Laad(aoc18 and aoc 21) 

Badqireund Data: LaadCbackgreund) 

Raw! 
Site Background 

Number of veiid Data 42 20 
Number of Non43etect Data 4 0 

Number of Defect Data 38 20 

Minimum Non-Defect 5 N/A 

Maximum Non-Defect 5.7 N/A 

Percent Non detects 9.52% 0.00% 

Minimum Defected 2.45 9.7 

Maxinium Defected 93.5 2230 

Mean of Detected Data 13.02 163.4 

Median of Dafecfed Data 11.7 22.35 

SD of Defected Data 14.54 492 

SHa VB Background Gahan Test 

HO: Mu of SIto or AOCMu of badqibiind 160 

Gefian z Test Value -6.338 

Critical z (0:90)-1.282 

P-Value 1.166E-10 

GondMslan with Alpha = 0.10 

Rqlact HO, Conduda Sfto < Backgiound 160.00 
P^veiua< alpha (0.1) 



NoHmmalito QuanHe HypolhoriB Teal for Ful MBBSt (No NDB) 

UnrSalacladOpaanB 
From File J:MndLSefvlce\Pro|act RlesNAKStael (see Rom-Eng PO(J)\Hamilton. OhloWHRAVBeckground EvaluatldhVroUa 

FuU Precision OFF 

Confidence Co^dent 90% 
Null Hypothesis Site or AGO CuiiueiiUaUon Less Than or Equal to Background Concentration (Form 1) 

Altsmatlve Hypothesis Site or AOC Concentration Greater Than Background Concentration 

Aiaa or Concern Data: Araanic(aoc19) 

Background Data: Aiasnic(background) 

RawStatiaiica 

Site Background 

Number of Valid Observations 32 20 

Number of Distinct Observations 29 19 

Minimum 4.3 5.3 

Maximum 101 68.5 

Mean 11.61 16.16 

Median 8.35 9.75 

SD 16.7 15.99 

SE of Mean 2.953 3.576 

QuahtlieTest 

HO; SNa Concenaation <= Badqround Cunusiittaiion (Fonn 1) 

Approximate R Value (0.119) 4 

Approximate K Value (0.119) 4 
Number of Sita Observations in 'R' Largest 1 

Calculated Alpha 0.133 

Condusion with Alpha s 0.119 

Do Not R(^ HO, Perform WHccDan^amvAWhltney Ranked Sum Test 



WDBMon^tamiVIMIhay Sto vs Badcgibuid ComiMm 
UswSaladBdOiMans 

Fram File J:Mndl_ServlceV>rpject File6\AkSteel (m Rem-Eng PiNQMHamllton, Ohio\HHRA\Bad^nd Evalijation\Preua 

FuU Precision OFF 
Confidence Cbeffidant 90% 
Substantial OifliBrenoe 24 

SeleclBd Null Hypothesis Site or AOC Mean/Medlan >= Background Mean/Median Plus Substantial Diflbrence, S (Form 2) 

Atternatlve Hypothesis Site or AOC MeanAtodian Less Than Background Mean/Median Plus Substantial [Mference, S 

Area of Concsm Data: Atsanlc(aoc19) 
Background bato: Araanic(bad(gtound) 

Raw 
Site Bacliground 

Number of Valid Observations 32 20 

Number of Distinct Observations 29 19 

Minimum 4.3 5.3 

Maximum 101 68.5 

Mean 11.61 16.16 

Median 8.35 9.75 

SD 16.7 15.99 

SEof Mean 2.953 3.576 

VVIhxnoMilann^Millnay (VVM^ 

HO: MaanMadlah of Slla or AOC >s MeanMadtan of Badqround + 24 

Site Rank Sum W-Stat 548 

WMWTestlFStat 20 
WMW Critical Value (0.100) 152 

Approxlmats P-Value 8.842Er09 

Conclualan wffii Alpha=0.10 

R^acl HO, Conduda She < Background + 24.00 



Quanaio SMsvs Baclqjrauid Oompwinn Hypolhasis Teat for Data SalBwmi Nai>Oalacl8 

UsarSatadadOpOona 
From File J:\lndLServlce\Pn>ject FllesVAKStael (see Renvfng POO)\Hamllton, Ohld^HHRA\Bacl(grolJnd EvaluatkmVProUa 

Full Precision OFF 

Confidence CoeffideiTt 90% 
Null Hypotliesis Site or ADC Concentration Less Than or Equal to Background Concentiatlon (Form 1) 

Alternative Hypothesis Site or AQC Concentration Greater Than Background Concentration 

Ana of Conoam Data: Laad(aoc 19) 

Badvound Data: Laad(bad<Bround) 

Site Background 

Number of Valid Data 32 20 

Number of Non-Detact Data 6 0 

Number of Detect Data 26 20 

Minimum Non-Detact 5 N/A 

Maximum Non-Detect 5.3 N/A 

Percent Non detects 18.75% 0.00% 

Minimum Detected 5 9.7 

Maximum Detected 435 2230 

Mean of Detected Data 37.47 163.4 

Median of Detected Data 18.9 22.35 

SD of Detected Data 83.01 492 

QuantBaTast 

HO: Site Ooncantration <= Background Cunueimatiuii (Fonn 1) 

Approximate R Value (0.119) 4 

Approximate K Value (0.119) 4 

Number of Site Observations in 'R' Largest 1 

Calculated Alpha 0.133 

Ccnduaian with Alpha = 0.119 

Do Not Reject HO, Perform IMIoaonn^yiantvWhitney or Gahan Te 



Gahan Stow BackgnwiKl Conpailm Hypottnab Teat far Data Sals wM Noi^ 

UaarSatotodOpHona 
From File J:\ln(fl^Seivica\ProJect File^KStael (saa FtoiTHEng F>00)\Hamllto(i, Ohlo\HHFIA\BacksrMjnd EvaluaUonNProua 

FullPradsidn OFF 

. CbrifidenceCoefliciant 90% 

Substantial DMerence 160 
Setodad Null Hypothesis Site or AGO Mean/Median Greater Than or Equal to Background MeanA«edian plus a Substantial Diflierence. S ( 

Alternative Hypothesis Ste or AGO Mean/Median Less Than Background Mean/Median plus a Substantial Diflisrence, S 

Area of eonoam Data; Laad(aoc 19) 

Backgratmd Data: Laaddtachgiaund) 

RawSlallalics 
Site 

Number of Vblid Data 32 

Number of Non-Detact Data 6 

Nurnber of Detect Data 26 

Minlmurn Npn-Detact 5 

Maximum Npiirbetect 5.3 

rCfCSfn NOn 001005 

Minimum Detactad 

Maximum Detactad 435 

Mean of Detected Data 37.47 

Median of Detactad Data 

SD of Detected Data 

18.75% 

5 

18.9 

83.01 

Background 
20 
0 
20 

N/A 

N/A 

0.00% 

9.7 

2230 

163.4 

22.35 

492 

Sto W Background Gehan Teat 

HO: Mu of Sto or AOC>« Mu of background 160 

Gehan z Test Value -5.687 

CfitiGal z (0.90)-1.282 

P-Vaiue 6.466E-09 

Cpnduaionwllh Alpha = 0.10 

FiejiBct HO, Conclude Sto < Background 160.00 

P-VWue< alpha (0.1) 



Qu^ls SIlB vs Etac^jfaund Cofnpntaon Hypolhnis Test for Data SelBwKh NonOalBclB 

UaarSatadadOptone 
From File J:UndLServlce\Project RIesVAKSleel (see Rem-Eng POO)\HamlltQn, Ohl(y\HHRA\Backoround EvaluationNProUa 

FuUPredaion OFF 

Confidence Coeffidem 90% 

Null Hypothesis Sits or AGO Concentration Less TTen or Equal to Background Concentration (Fonn 1) 

Attamatlve Hypothesb Sits or AOC Concentration Qraatar Than Background Conosntration 

Arse of Concern Data: Aiaanic(Uock a) 

Background Data: Aisenlc(baGkDround) 

RawStaMatics 

Background 
Number of Valid Data 31 20 

Number of Non43etsct Data 6 0 

Number of Detect Data 25 20 

Minimum Non-Detect 1.1 N/A 

Maximum Non-Detect 1.3 N/A 

Percent Nondetscts 19.35% 0.00% 

Minimum Detected 1.2 5.3 

Maximum Detected 9.4 68.5 

Mean of Detected Data 3.928 16.16 

Median of Detected Data 3.1 9.75 

SD of Detected Data 2.417 15.99 

QuanMsTest 

HO: Sits Ounuaftalluii ̂  Background ConceiiUallon (Fornil) 

ApproxliTiats R Value (0.119) 4 

Approximats K Value (0.119) 4 
Number of Site Observations In 'R' Largest 0 

Calculatsd Alpha 0.126 

Conduakm wOh Alpha s 0.119 

Do Not Ra|act HO, Psrtbrm Wllcaxan4Ma r^MlnsyorGehanTe 



IB vs Badqninid Qinvaitopn HypoaiariBTsMfor Data SslBvri^ 

Uaar Satactod OpOona 
From FHa J:\lndLSerMce\ProJect Flte\AKSl»al (sae Rem-Eng POO)\Hamilton, OhibVHHRAVBadqround EvalualionNProUCL 

Full Pradaion OFF 
Cdnfldenca Coeffideni 90% 

Substantial Dlflarence 24 
Selected Null Hypothesis Site or ADC MeaiVMedlan GreatarThan or Equal to SackgrDund Mean/Median plus a Substantial Dlfterence. S ( 

Aliartiatlve Hypothesis Sita or AOC Mean/Median Less Than Background Mean/Median plus a Substantial Diiferance, S 

Area of Concern Data: ArsanicOdock a) 

Badqpound Data: AiaairicCbackBraund) 

Background 

Number of Valid Data 31 20 

Number of Non-Detact Data 6 0 

Number of Detect Data 25 20 

MInlmuni Non-Qatect 1.1 N/A 

Maximum NorvOetect 1.3 N/A 

Peroent Non detects 19.35% 0.00% 

Minimum Datectad 1.2 5.3 

Maximum Detected 9.4 68.5 

Mean of Datectad Data 3.928 16.16 

Medtan of Detected Data 3.1 9.75 

SD of Detected Data 2.417 15.99 

SHa vs Backgntaid Gahan Teat 

HO: Mu of ̂ or AOC>« Mu of bachgreund 24 

Gehan z Test Value. -5.986 

Criticaiz (0.90)-1.282 
P-Value 1.073E-09 

Conduakin wHh Alpha = 0.10 

RaJactHO, Otaiduda Sita< Badqground * 24.00 
P-VBiije< alpha (0,1) 



(>Mnlil8 Sto va Bodqiiiimd Compariaon Hypolharis Taatfor Daa Sai> wWi NonOo^ 

UaarSatedadOpllona 
From File JiMndLSenilceVPiDject Rles\AKSteel (see Rem-Eng POO)\Hamllton. OhloV1HRA\Backorouiid EvaluationVPioUCL 

Full PrBdsion OFF 

ConfldenceCoeflideiTt 90% 
NuU Hypothesis Site or ADC Concentration Lees Than or Equal to Backgiound Goncentiation (Form 1) 

AHematlva Hypothesie Site or AGO Goncentiation Greater Than Background Concentration 

Arse of Conosm Data: Laad(Uocka) 

Background Data: ljaad(backorDund) 

Raw 
Site Background 

Numberof Valid Data 31 20 

Number of Non-Detect Data 2 0 

Number of Detect Data 29 20 

Minimum Non-Oetect 5.3 N/A 

Maximum Non-Detect 5.7 N/A 

Percent Non detects 6.45% 0.00% 

Minimum Detected 1.9 9.7 

Maximum Detected 34.3 2230 

Mean of Detected Data 12.92 163.4 

Median of Detected Data 11.4 22.35 

SD of Detected Data 9.592 492 

QuantHeTest 

HO: SRe CuuuenttaUun <= Background Concentratlan (Forni 1) 

Approximate R Vaiue (0.119) 4 

Approximate K Value (0.119) 4 

Number of Site Observations in 'R' Largest 0 

Caicuiated Alpha 0.126 

CcndiLnion with Alpha = 0.119 
Do Not Rqjecl HO, Parfonn WUccsni-ManihVniltney or Gehan Te 



QahBi Sto vs Baefcgro^ Comperiion Hypodwb Teel for Dela SelB wm Non-EWBdB 
UovSatMlHlOpdara 

From RIe J:VlndI_Setvios\ProJect RIasMKStsel (see RenvEng POO)\Hamllton. Ohi6\HHRA\Backgroijiid EvaluatjonVProUa 
Full Preasion OFF 

Confidence Coefllc^ 90% 

Substantial DlffBrence 160 

Setoctsd Null Hypothesis Site or AGO Mean/Median Grealsr Than or Equal to Background Mean/Median plus a Substantial Diffetence, S ( 
Alternative Hypothette SMs or AQC Mean/Median t^ Than Background Mean/Median plus a Substantial Diflarsncs, S 

Area of Conosm Oats: Lead(blacl( a) 

Badqround Oats: LeadCliadqround) 

• Site Background 

Number of Vand Data 31 20 
Number of Nprv^Detect Data 2 0 

Number of Detect Data 29 20 

Miriimum Non-Detect 5.3 N/A 

Maximum NorvDetect 5.7 N/A 

Peroeitt Hon detects 6.45% 0.00% 

Miniinum Detected 1.9 9.7 

Maximum Detected 34J 2230 

Mean of Detected Data 12.92 163.4 

Median of Delected Data 11.4 22.35 

SD of Detected Data 9.592 492 

SMs vs Bachipaund Gahan Test 

HO; Muaf SltearAOC>«Muarbad«graund 160 

Gehan z TestValue -5.994 

Critical z (0.90)-1.282 
P-Vaiue 1.022E-09 

Ccnduston with Alpha - 0.10 

RqM HO. Gon^ SIta < Badqroind +160.00 
P-VUiie< alpha (0.1) 



Quandle SItB vs Bachgraund Comparison HypalhBals Teat for Data Sals wMi Non-DalBCiB 

UsarSelacladOpilOnB 
From File J:\lndLSeivice\PiDj8ct Rles^AKSteel (see Rem-Eng POO)\HaminDn, Ohlo\HHRA\Background EvaluadonVPioUa 

FuilPrsdsion OFF 

Confidence Coefficient 90% 
Null Hypothesis Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1) 

Alternative Hypothesis Sits or AOC Concentration Greater Than Background Concentration 

Area of Conosm Data: Ataenic(aoc13) 

Bachground Data: Aisanic(bachorDund) 

Raw Statistics 
sue Background 

Number of Valid Data 79 20 
Number of NoivDetect Data 1 0 

Number of Detect Data 78 20 
Minimum Non-Detect 0.381 N/A 

Maximum Non-Dstect 0.381 N/A 

Percent Non detects 1.27% 0.00% 
Minimum Detected 0.178 5.3 

Maximum Detected 38.7 68.5 

Mean of Detected Data 7.659 16.16 

Median of Detected Data 6.5 9.75 

SD of Detected Data 5.492 15.99 

QuantiieTest 

HO: SKa Concentration <» Badtground Concentration (Fonn 1) 

Approximate R Value (0.095) 10 

Approximate K Value (0.095) 10 
Number of Site Observations In -R' Largest 5 

Calculated Alpha 0.0925 

Conduaion with Alpha = 0.095 

Do Not Rajed HO, Paritarm Wlicooion-iyianrvAIVhitney or Gehan Te 



Wllo I w Badvwnd CompariBon Taat for MB Sell wHh Non-MlBCii 

lOpttanB 
Fioiri RIe J:Miidl_^oe\PtDject Rles\AKSteel (see RetivEng POO)\Hainlltpn, Ohio\HHRA\BackgiDund Evaluatian\PreUa 

Fiill PiBCiaion OFF 

Confidence Coefficient 90% 

Substantial OMBrenoeCS) 24 
Setoctad Null Hypothesis Site or AOC Mean/Median Greatar Than or Equal to Badcground Mean/Median plus a Substantial Diffieience. S ( 

Altematiye Hypothesis Site or AOC Mean/Median Lass Than Background Mean/Median plus a Substantlal Diflerenoe, S 

Ana of Concern Ma: Aiaenlc(aoc1^ 

Backgrotsfid Ma: Ananic(backsrouid) 

Site Background. 

Number of Valid. Ma 79 20 

Number of Nan-Detect Ma 1 0 

Number of Dc^ Data 78 20 

Minimum Man-Detect 0.381 N/A 

Maximum Non-Datad 0.381 N/A 

Percent Non detects 1.27% 0.00% 

Minimurn Detaded 0.178 5.3 

Maximum Detadsd 38.7 68.5 

Mean of Dalactad Data 7.659 16.16 

Median of Detactsd Data 6.5 9.75 
SDofDetactadData 5.492 15.99 

VVIcagiDn-MaiBvMMIney Slla vs Badtgnxsid Test 

iMhXBnMMannMAi^ (WMW) Test 

HO:iMeah/Medlan of SHa or AOC>= Mean/Median of Background + 24 

Site Rank Sum W-Stat N/A 
WMWTeistU-Stat N/A 

WMW Critical Value (0.100) 152 

/qipraximala P-Value N/A 

Ccndusicn wMi Alpha » 0.10 

Do Not Rslsd Hp. Obndiide Sto Backgroiind + 24.00 



Gohan Sne vs Badvound Comparlnn HypaOtaalB Teat for Data SalB «Mi NoivOBleclB 

UaarSatadadOpdona 
From File J:\lndLSarvic8\Preject Flles^AKSteal (see Ranv€ng POO)\Hamllton, OhIoVHHRANBackgtDund EvatuationVProUa 

FullPradsion OFF 

Oonfidance Coaffidant 90% 

Subatantla! DlftarBnca 24 
Selactad Null hlypotheds Site or AGO Mean/Median Greater Than or Equal to Background Mean/Median plus a Substantial DMerenoe, S ( 

Alternative Hypothesis Site or AGO Mean/Median Less Than Background Mean/Median plus a Substantlai DHferenoe, S 

Area o< Conoam Diela: ArBanlc(aoc13) 

Background Data: ArBanlc(backoround) 

RawStadsOcs 
Site Background 

Number of Vblld Data 79 20 

Number of Non-Detect Data 1 0 

Number of Detect Data 78 20 
Minimum Non-Detect 0.381 N/A 

Maximum Non-Detact 0.381 N/A 
Percent Non detects 1.27% 0.00% 

Minimum Detscled 0.178 5.3 

Madmum Detected 38.7 68.5 
Mean of Detected Data 7.659 16.16 

Median of Delectad Data 6.5 9.75 

SD of Detected Data 5.492 15.99 

SMa VB Background Gakan Teat 

HO; Mu of Site or AOC>= Mu of backgraund 24 

Gehanz Test Value-6.754 
Critical z (0.90)-1.282 

P-Value 7.188E-12 

Ccnduaian wW) Alpha = 0.10 

Refect HO, Conclude SHe < Background + 24.00 

P-Vdua<abdia(0.1) 



IB w Badtgreuri GMtqwtopn HypolhadB Test for Data Sals iMm Non4MtaclB 

UaarSatoMOpdm 
From RIa J:\Indl_Servloe\Pn^ Rle^MKStael (sea RenvEng POO)\Hamllton, OhidHHRAVBadcground EwalualionNProUa 

FullPredsion OFF 
ConfldencaGoeffidiBnt 90% 

Null Hypothesis Site or ADC Conoantratlon Less Than or Equal to Background Concshtration (Form 1) 

Alternative Hypothesis SIta or AGO Concentration Greater Tlian Background Conosntiation 

Araa cfConoam Data: Ljaad(aoc 13) 

Background Data: LjeBd(bad«ountl) 

Background 

Number of Valid Data 79 20 

Number of Non-Detad Data 18 0 

Number of Detect Data 61 20 

MInlmum.Non-Detact 0.254 N/A 

Miaximurh Non^Oatact 5.9 N/A 
n j m —1 -* - ' KOiCBnl'NOn QBIoCIS 22.78% 0.00% 

Minimum Detsctad 1.53 9.7 

Maxlfhurh Detected 464 2230 

Mean of Detected Data 52.45 163.4 

Medlaii of Detected Data 20.3 22.35 

SDofDetadadData 90.48 492 

HO: Ska ConuejinallMi Background Cunusiiliallon (Form 1) 

Apprcodmata R Value (0.095) 10 

AppnadmataK Value (0.095) 10 

Number of Site Obsaivations m 'R' Largest 7 

Calculalad Alpha O.0925 

Conduslan wBli Alpha = 0.095 

Do Not Rqlacl Hd. Pattom VVIk»aB>Mani>4VhRnay orOahan Test 



Gahan SIta vB Backgituid Compntan HypattMiia TMt far Data Sato «Mi Non-OMcis 

UsarSatoctodOpOona 

From File J;\lndl_Sarvlce\Project FllesWKStoal (sae Rem-Eng PO(l)\Hamllton, Ohlo\HHRA\Backoround EvaluallonVProUa 

Fun Precision OFF 

Confidence Coaffldant 90% 

Substontial DHference 160 
SelectodNullHypoltiesis Site or AOC Mean/Median Greater TTian or Bjual to Background MaanfMedlan plus a SubatoniialOiniBrence,S( 

Altematlve Hypoliiesis Site or AOC MeannMedlan Less Than Background Mean/Median plus a Substantial DifiiaiBnoe, S 

Area of Conoam Date: LaaiKaoc 13) 
Backgrouid Date: Lead(background) 

Site Background 
Number of Valid Data 79 20 

Number of Non-Delect Data 18 0 

Number of Detect Data 61 20 
Minimum NorvOetect 0.254 N/A 

Maximum Non-Detect 5.9 N/A 
Percent Non detects 22.78% 0.00% 

Minimum Detoclad 1.53 9.7 

Maximum Detoclad 464 2230 
Mean of Detected Data 52.45 163.4 

Median of Detected Data 20.3 22.35 

SD of Detected Data 90.48 492 

Site va BackgiDund Gahan Teal 

HO: Mu of Sns or AOC >= Mu of background 160 

Gefianz Test Value -6.297 

Critical z (0.90)-1.282 

P-Value 1.515E-10 

Conduaion with Alpha = 0.10 

Rpfact HO, Conduda SNa < Background +160.00 

P-Valua< alpha (0.1) 



(kianOtoSliivsBBdtBnxind Conparinn Hypolh8ilBTa«farDtt 
UwSetedtodqptidns 

Frem RIe J:\lndLSeryice\ProJect Rles\AKSM (m Remfng POO)\Harnilton, OhloMHHRAVteckgreund EvaluattonNPreUCL 

Full PPBcUon OFF 

CofiiideiKaCpafflcient ^ 
Null HyppthsBis ^ or AOC Concentration Less Than or Equal to Background Concehtiatlon (Form 1) 

AHematlve Hypothesis Site or AOC Concentration Greater Than Background Concentration 

Araa.or Cpnpern Data: Annnlc(s. exposure area rev) 

Badtgreiaid Date: Arsank:(tadq|round) 

RawStiMistles 

Site 
Number of Valid Data 240 

Background 
20 

Number of Missing Values 48 0 

Number of Non-Detect Data 13 0 

Number of Detect Data 227 20 

MInirnurh Non-Detect 1 N/A 

Maximurfi NohrDetect 5.5 N/A 

Perterft Non detects 5.42% 0.00% 

Mlhirhum Detected 0.474 5.3 

Maximum Detected 50.95 68.5 

Mean of Detected Data 9.041 16.16 

Median of Detected Data 8.4 9.75 

SD of Detected Date 6.762 15.99 

QuanOleTeat 

HO: Sito Qonoantradan <= Bachgraund Oonuantialiuii (Form 1) 

Approximate R value (0:1) 12 

Approximate K Value (0.1) 12 

Number of Site Observations In 'R' Largest 8 

Cakxiiatsd Alpha N/A 

Conduahai wtti Ajpha - 0.1 

Do NbtR^aclHO, Pwftam WDo hManrv-Whitney or Gehan Test 



Gahan Ste vs Badqgmnd Compariaon Hyinttiaals Teat for Datt SalB NonOotM 

UaarSalaclBdOpdana 
Frem FHe J;\indl_Saivfo0\Preject FHesMKSteel (see Rem-Eng POO)\Hainil(on, OhioV1HRA\Bsckon)und EvaluaUonVToUCL 

Full Precision OFF 

Corilldance Coefficient 90% 

Substantial Diflisrence 24 

Seleded Null Hypothesis Site or AGO Mean/Median Greater Than or Equal to Background MeanMedlan plus a Substantial Dnerence, S ( 

Alternative Hypothesis Site or AGO Mean/Median Less Than Background Mean/Median plus a Substantial DIflerenca, S 

Area of Oonoam Gala: Araanlc(B. eoqiosure area rav) 
Background Data: Areenic(background} 

Raw 
Site Background 

Number of Valid Data 240 20 

Number of Missing Values 48 0 

Number of Non-Detact Data 13 0 

Number of Delect Data 227 20 

Minimum Non-Detact 1 N/A 

Maximum Non-Detect 5.5 N/A 

Percent Non detects 5.42% 0.00% 

Minimum Detected 0.474 5.3 

Maximum Detacted 50.95 68.5 

Mean of Detected Data 9.041 16.16 

Median of Detected Data 8.4 9.75 

SD of Detected Data 6.762 15.99 

SMa VB BacKgraund Gehan Test 

HO: Mu of Site or AOC>= Mu of badvound 24 

Gehan z Test Value -7.281 
Critical z (0.90)-1.282 

P-Value 1.656E-13 

Conduaicn wWi Alpha B 0.10 

Rsfaa HO, Conclude She < Background + 24.00 
lvalue calphe (0.1) 



SatBwmiNanMadB 

I Rem-Eng POO)\Hainilton. Ohla\HHRA\Backgiaijnd EvaluationVProUCL 

Ciuanlle Sto w BackBrauid CompMnn HypottMlB TaM for I 
UaarSatadadOpliona 

From File J:\ln(fl_Service\Praject FileayAKSleel (s 

Full Precision OFF 

Conndence Coefficient 90% 
Null Hypoffi^ Site or AOC Gpncantratlon Less Than or Equal to Backoraund Concentration (Fpnn 1) 

Alternative Hypothesis Site or AOC Concentration Greater Than BatdcoroundGohantrallon 

Araa or Qonoani Data: Lsad(s. eoqxMure area rav) 

Baciffirauhd Data: Laad(baciq|iDund) 

Raw 

Site Background 

Numlier of Valid Date 240 20 

Numtrer of Missing Values 48 0 

Number of Non-Dsitect Date 12 0 

Number of Detect bate 228 20 

Minimum Non-Detect 5 N/A 

Maximurn Non43elact 5.9 N/A 

Percent Non detects 5.00% 0.00% 

Minimum Detected 1.86 9.7 

Maximum Detected 1330 2230 

Mean of Detected Date 56.14 163.4 

Median of Detected Date 20.85 22.35 

SDofDetadadData 111.9 492 

QuanOeTeat 

HO: Site ConcenMian BadqTound Oonoanhatton (Fomi 1) 

Approximate R Value (0.1) 12 

Approximate K Value (0.1) 12 

Numtier of Site Obaervatlons In 'R' Laigest 10 

Calculated Alpha N/A 

Conduatcn wffli Alpha = 0.1 

Do Not Rqlact HO, Partonn Wlkx vWhRnay or Gahan Ta 



Gahan SNB VB BadqRXind Comfwlaan Hypottniis Tait for Data SBlswnti NoivOatBClB 

UMTSetodBd Options 
From RIe J:\lndl_Service\PrDject Files\AKSteel (see Renv£ng POO)\Hamilton, Ohlc^HHRA\Baclcorouncl EvalU8lion\PrbUa 

FuH Precision OFF 

ConfldenceCoefRdent 90% 

Substantial Difiiarence 160 

Seiectad Null Hypottwsis Site or AOC Mean/Median Grsaler Tban or Equal to BacKstound Mean/Median plus a Substantial DiHsrence, S ( 

Aitsmative Hypottiesis Site or AOC Mean/Median Less Than Background Mean/Median plus a Substantial Diflerence. S 

Area of Conosm Data: Lead(B. eoqMSure 
Background Data: Lsad(backBround) 

rev) 

Raw 

Site Background 

Numbar of Valid Data 240 20 

Number of Missing Values 48 0 

Numbar of Non-Datsct Data 12 0 

Number of Detect Data 228 20 

Minimum Non-Detect 5 N/A 

Maximum Non-Detect 5.9 N/A 

Percent Non detects 5.00% 0.00% 

Minimum Detsctad 1.86 9.7 

Maximum Deteclad 1330 2230 

Mean of Detected Data 56.14 163.4 

Median of Detected Data 20.85 22.35 

SD of Detected Data 111.9 492 

Slla vs Badqiniund Qehan Test 

HO: Mu of SHa or AOC >= Mu of backgiDund 160 

Gehan z Test Value -6.584 

Critical z (0.90)-1.282 

P-Value 2.29E-11 

Conclusion with Alpha - 0.10 

Rqiaci HO, OoiKluda SHa < Background +160.00 

P-1^lua<akiha(0.1) 



STATA centiles SS.text 1/5 

log; J;\Iiidl_Service\Project FilesXAKSteel (see' Rem-Eng POO) \Hamiltoii, Ohip\HHRA\ 
Background Evaluation\SS 

> .smcl 
log type: smcl 
opened on: 14 Oct 2008, 16:07:10 

. edit 
(1 var, 199 obs pasted into editor) 
(1 var, 198 obs pasted iiito editor) 
(1 var, 198 obs pasted into editor.) 
(1 var, 198 obs pasted into editor) 
(1 var, 198 obs pasted into editor) 
(.1 var, 198 obs pasted into editor) 
(1 var,.198 obs pasted into editor) 
(1 var, i98 obs pasted into editor) 
- preserve 

. bysort AREA: centile aluminim:, centile {50, 84.13) 

-> AREA = AOC 13 

— Binbm, Interp. — 
Variable :| Obs Percentile Centile [95% Conf. Interval] 

aluminum ] 27 50 12600 6934.586 15303.38 
I 84.13 17690.24 15308.04 31677.48 

-> ABEA = AOC 22 ^ ^ ^ 

~ Binom. Interp. — 
Variable | Obs Percentile Centile [95% Conf. Interval]: 

aluminum | ' 18 50 8215 6542.824 10766.05 
|. 84.13 15198.47 9639.242 19200* 

* Lower (upper) confidence limit held at minimum (maximum) of saii^jle 

-> AREA = Background 

— Binom. Interp. — 
Variable | Obs Percentile Centile [95% COnf. Interval] 

aluminum •[ 11 50 7350 4511.164 12800.55 
I 84.13 13465.86 7712.518 17400* 

^ Lower (upper) confidence limit held at minimum (maximum) of sample 

-> AREA = S. Exposure Area Rev 

— Binom. Interp. — 
Vari^le | Obs Percentile Centile [95% Conf. Interval] 

aluminum | 121 50 16700 15442.04 19115,.92 
I 84.13 28363.86 26810.42 32106.63 

. bysOft AREA:: centile arsenic, centile (50, 84.13) 

-> AREA = AOC 13" 

October 22, 2008 Crimson Editor 



STATA_centiles_SS.text 2/5 

— Binom. Interp. — 
Variable | Obs Percentile Centile [95% Conf. Interval] 

arsenic | 27 50 6.9 5.786464 8.053384 
I 84.13 10.61128 8.058042 13.71063 

-> AREA = AOC 22 

— Binom. Interp. — 
Variable | Obs Percentile Centile [95% Conf. Interval] 

arsenic | 18 50 6.39 5.499714 11.04151 
I 84.13 12.49694 9.664818 14.3* 

* Lower (upper) confidence limit held at minimum (maximum) of sample 

-> AREA = Background 

— Binom. Interp. — 
Variable I Obs Percentile Centile [95% Conf. Interval] 

arsenic | 11 50 10.9 7.340364 34.328 
I 84.13 43.26724 12.86606 68.5* 

* Lower (upper) confidence limit held at minimum (maximum) of sample 

-> AREA = S. Exposure Area Rev 

— Binom. Interp. — 
Variable. | Obs Percentile Centile [95% Conf. Interval] 

arsenic | 121 50 8.7 7.306306 9.1 
I 84.13 11.96386 11.11042 15.28513 

. bysort AREA: centile iron, centile (50, 84.13) 

-> AREA = AOC 13 

— Binom. Interp. — 
Variable | Obs Percentile Centile [95% Conf. Interval] 

iron I 27 50 15000 13072.93 21147.38 
I 84.13 25067.3 21212.58 134401.1 

-> AREA = AOC 22 

— Binom. Interp. — 
Variable | Obs Percentile Centile [95% Conf. Interval] 

iron I 18 50 24250 15197.14 45737.82 
I 84.13 54923.5 39168.88 69200* 

* Lower (upper) confidence limit held at minim\am (maximum) of sample 

-> AREA = Background 

— Binom. Interp. — 
Variable | Obs Percentile Centile [95% Conf. Interval] 

iron I 11 50 17400 14513.82 22805.45 

October 22, 2008 Crimson Editor 



STATA_centiies_SS.text 3/5 

I 84.13 35500.52 18450.24 132000* 

* Lower (upper) confidence limit held at minimum (maximum) of sample 

-> TUIEA = S. Exposure Area Rev 

— Binom. Interp. — 
Variable | Obs Percentile Gentile [95% Conf. Interval] 

iron I 121 50 27100 23321.02 36805.73 
I 84.13 87247.02 73041.67 109553.8 

. bysort AREA: centile lead, centile (50, 84.13) 

-> AREA = AOC 13 

— Binom. Interp. — 
Variable | Obs Percentile Centile [95% Conf. Interval] 

lead I 27 50 20.3 14.2797 30.39475 
I 84.13 49.76552 30.52516 426.1159 

-> AREA = AOC 22 ~ ^ 

— Binom. Interp. — 
Variable 1 Obs Percentile Centile [95% Conf. Interval] 

lead I 17 50 66.3 26.77862 128.5748 
I 84.13 298.1586 84.52897 341* 

* Lower (upper) confidence limit held at minimum (maximum) of sample 

-> AREA = Backgrouhd 

— Binom. Interp. — 
Variable | Obs Percentile Centile [95% Conf. Interval] 

lead I 11 50 42.5 15.85527 131.9222 
I 84.13 418.4868 58.95316 2230* 

* Lower (upper) cohfidehce limit held at minimum (maximum) of sample 

-> AREA = S. Exposure Area Rev ^ 

— Binom. Interp. — 
Variable | Obs Percentile Centile [95% Conf. Interval] 

lead I 121 50 25.6 21.16306 42.54268 
I 84.13 131.6386 88.64586 183.5538 

bysort AREA: centile manganese, centile (50, 84.13) 

-> AREA = AOC 13 

— Binom. Interp. — 
Variable | Obs Percentile Centile [95% Conf. Interval] 

manganese | 27 50 755 433.9171 887.0099 
I 84.13 . 1673.809 906.2921 3580.521 

October 22, 2008 Crimson Editor 



STATA eentiles SS.text 4/5 

AREA = AOC 22 

Variable | Obs Percentile 

manganese | 18 50 
I 84.13 

Centile 
— Binom. Interp. — 
[95% Conf. Interval] 

804.5 
2439.596 

491.7731 
1041.8 

1187.832 
3180* 

* Lower (upper) confidence limit held at minimum (maximinn) of sample 

-> AREA = Background 

Variable | 
+• 

manganese | 
I 

Obs Percentile 

11 50 
84.13 

Centile 

820 
1058.104 

— Binom. Interp. — 
[95% Conf. Interval] 

498.5418 
858.5815 

897.5709 
2270* 

* Lower (upper) confidence limit held at minimum (maximum) of sample 

-> AREA = S. Exposure Area Rev 

Variable | Obs Percentile Centile 
— Binom. Interp. — 
[95% Conf. Interval] 

121 50 
84.13 

2160 
5018.316 

manganese | 
I 

bysort AREA: centile vanadium, centile (50, 84.13) 

1660.509 
4541.042 

3225.287 
5718.764 

-> AREA = AOC 13 

Variable | 

vanadium .| 

Obs Percentile 

27 
I 

50 
84.13 

Centile 

18.1 
35.63384 

— Binom. Interp. — 
[95% Conf. Interval] 

16.39323 
26.06291 

25.73688 
44.70733 

-> AREA = AOC 22 

— Binom. Interp. — 
Variable | Obs Percentile Centile [95% Conf. Interval] 

vanadium 1 18 50 15 11.24807 20.44437 
I 84.13 24.59694 18.94844 30.5* 

* Lower (upper) confidence limit held at minimum (maximum) of sample 

-> AREA = Background 

Variable :[ Obs Percentile 
—+. 

vanadiiim 
I 

11 50 
84.13 

Centile 

21.2 
31.20152 

— Binom. Interp. — 
[95% Conf. Interval] 

11.97018 
24.39769 

30.12291 
35* 

* Lower (upper) confidence limit held at minimum (maximum) of sample 

-> AREA = S. Exposure Area Rev 

October 22, 2008 Crimson Editor 
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— Binom. Interp. — 
Variable | Obs Perceiitile Centiie [95% Conf. Interval] 

vanadium |, 121 50 25.6 22.02102 28.17898 
I 84.13 41.32772 37.95209 45.77025 

. bysort AREA: centiie bapte, centiie (50, 84.13) 

-> AREA = AOC 13 

— Binom. Interp. — 
Variable I Obs Percentile Centiie [95% Conf. Interval] 

bapte I 27 50 .90129 .4849347 1.64244, 
1 84.13 . 13.81089 1.719982 50.98923 

-> AREA = AOC 22 ^ ^ ^ 

— Binom. Interp. — 
Variable | Obs Percentile Centiie [95% Conf. Interval] 

bapte I 18 50 1.26282. .6247859 2.631954 
I 84.13 36.4631 2.040069 52.7858* 

* Lower (upper) confidence limit held at minimum (maximum) of sample 

-> AREA = Baclcground 

— Binom. Interp. — 
Variable | Obs Percentile Centiie [95% Conf. Interval] 

— — 1 — 
bapte I 10 50 1.04144 .3475199 3.66306 

,1 84.13 5.394327 1.232003 10.4325* 

* Lower (upper) confidence limit held, at minimum (maximum) of sample 

-> jf^A = S. Ej^dsure Area Rev 

— Binom. Interp. — 
Variable :| Obs Percentile Centiie [95% Conf. Interval] 

bapte I 119 50 . .953285 .7749577 1.313507 
I 84.13 5.599589 3.610209 8.281048 

. edit 
- prejserve 

. save ""J:.\Indl_Service\Project FilesVAKSteel (see Rem-Eng POO) \Hamilton, Ohid\HHRA\ 
Background EvaluationXSSldta" 

file J:\indl^Service\Pr,oject FilesSAKSteel (see Rem-Eng POO)\Hamilton, Ohio\HHRA\Background 
Evaluati6n\SS.dta sav 

> ed 
. log close 

log: J:\Indl_Servlce\PrGject FilesVAKSteel (see Rem-Eng POO)VHamilton, Ohio\HHRA\ 
Background EvaluationVSS. 

> .smcl 
log type: smcl. 

closed on; 14 Oct 2008, 16:12:46 
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log: J:\Indl_Service\Project Files\AKSteel (see Rem-Eng POO)\Hamilton, Ohio\HHRA\ 
Background EvaluationXCo 

> mbinedSoil.smcl 
log type: smcl 
opened on: 15 Oct 2008, 08:44:41 

. edit 
(1 var, 199 obs pasted into editor) 
(1 var, 198 obs pasted into editor) 
(1 var, 198 obs pasted into editor) 
(1 var, 198 obs pasted into editor) 
(1 var, 198 obs pasted into editor) 
(1 var, 198 obs pasted into editor) 
(1 var, 198 obs pasted into editor) 
(1 var, 198 obs pasted into editor) 
- preserve 

. bysort AREA: centile aluminum, centile (50, 84.13) 

-> AREA = AOC 13 

— Binom. Interp. — 
Variable | Obs Percentile Centile [95% Conf. Interval] 

aluminum 1 79 50 11800 7800.737 13100 
I 84.13 21543.2 17351.16 23930.01 

-> AREA = Background 

— Binom. Interp. — 
Variable | Obs Percentile Centile [95% Conf. Interval] 

aluminum | 20 50 8205 5038.2 12653.41 
I 84.13 16267.87 12300 31600* 

* Lower (upper) confidence limit held at minimiom (maximum) of sample 

-> AREA = S. Exposure Area Rev 

— Binom. Interp. — 
Variable 1 Obs Percentile Centile [95% Conf. Interval] 

aliimihum | 240 50 14800 13465.28 16100 
I 84.13 27601.32 25600.7 30300 

. bysort AREA: centile arsenic, centile (50, 84.13) 

-> AREA = AOC 13 

— Binom. Interp. — 
Variable | Obs Percentile Centile [95% Conf. Interval] 

arsenic | 79 50 6.4 5.654035 7.745965 
I 84.13 11.5868 9.25116 13.54231 

-> AREA = Background 

— Binom. Interp. — 
Variable | Obs Percentile Centile [95% Conf. Interval] 
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arsenic | 
I 

20 50 
84.13 

9.75 
34.20228 

7.8 
12.33964 

14.46706 
68.5* 

* Lower (upper) confidence limit held at minimum (maximum) of sample 

-> AREA = S. Exposure Area Rev 

Variable | Obs Percentile Centile 

arsenic | 240 50 7.8 
,1 84.13 11.8 

. bysort AREA; centile iron, centile (50, 84.13) 

— Binom. Interp. — 
[95% Conf. Interval] 

7 
11.2 

8.8 
13.10234 

-> AREA = AOC 13 

Variable | Obs Percentile Centile 

iron I 79 50 14600 
•I 84.13 29704 

— Binom. Interp. — 
[95% Conf. Interval] 

12627.02 
22002.32 

17956.84 
40384.62 

-> AREA = Background 

— Binom. Interp. — 
Variable | Obs Percentile Centile [95% Conf. Interval] 

iron I 20 50 19400 17046.59 21730.12 
I 84.13 30971.1 21079.88 132000* 

* Lower (upper) confidence limit held at minimum (maximimi) of sample 

-> AREA = S. Exposure Area Rev 

Variable | Obs Percentile Centile 

iron I 240 50 23500 
I 84.13 71729.95 

. bysort AREA: centile lead, centile (50, 84.13) 

— Binom. Interp. — 
[95% Conf. Interval] 

21161.13 
57205.64 

25300 
85739.13 

-> AREA = AOC 13 

Variable I 
+. 

lead [ 
I' 

Obs Percentile 

79 50 
84.13 

Centile 

16.3 
46.9264 

— Binom. Interp. — 
[95% Conf. Interval] 

12.42702 
30.4279 

20.28649 
127.6487 

-> AREA = Background 

— Binom. Interp. — 
VariaOsle 1 Obs Percentile Centile [95% Conf. Interval] 

lead I 20 50 22.35 15.13976 56.35941 
I 84.13 182.6178 49.69822 2230* 

* Lower (upper) confidence limit held at minimum (maximum) of sanple 
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-> AREA = S. Exposure Area Rev 

Variable | Obs Percentile Centile 

lead I 
I 

240 50 
84.13 

19.95 
83.2066 

— Binom. Interp. — 
[95% Conf. Interval] 

•17.23057 
63.5141 

22.2083 
123.9197 

bysort AREA: centile manganese, centile (50, 84.13) 

-> AREA = AOC 13 

Variable I 
L +. 

manganese 

Obs Percentile Centile 
— Binom. Interp. — 
[95% Conf. Interval] 

79 
I 

50 
84.13 

636 
2029.52 

455.214 
1418.602 

797.8386 
2777.54 

-> AREA = Background 

Variable | Obs Percentile Centile 

manganese | 20 50 722 
I 84.13 914.8622 

— Binom. Interp. — 
[95% Conf. Interval] 

515.2976 
849.5927 

871.1365 
2270* 

* Lower (upper) confidence limit held at minimum (maximum) of sample 

-> T^EA = S. Exposure Area Rev 

— Binom. Interp. — 
Variable I Obs Percentile Centile [95% Conf. Interval] 

manganese | 240 50 1255 997.6113 1620.83 
I 84.13 4457.533 4120.564 4903.679 

bysort AREA: centile vanadium, centile (50, 84.13) 

-> AREA = AOC 13 

Variable | 
+-

vanadium | 
I 

Obs Percentile Centile 
— Binom. Interp. — 
[95% Coiif. Interval] 

79 50 
84.13 

17.1 
33.56 

15.01614 
28.85116 

21.01088 
39.49385 

-> AREA = Background 

Variable | 
—— — ————^—+-
vanadium I 

Obs Percentile Centile 
— Binom. Interp. — 
[95% Conf. Interval] 

20 50 
84.13 

25.45 
35.06673 

14.04259 
29.55971 

30.68935 
59.3* 

* Lower (upper) confidence limit held at minimum (maximvim) of sample 

-> AREA = S. Exposure Area Rev 
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— Binom. Interp. — 
Variable | pbs Percentile; Centile , [95% Conf. Interval] 

vanadium | 240 50 21.75 20 24.6 
I 84.13 39.7 36.10141 41.62074 

. save "J:\Indl_Service\Project Files\AKSteel (see Rem-Eng POO)\Hamilton, Ohio\HHRA\ 
Background EvaluationNCombine 

> dSoil.dta" 
file J;\indl_Service\Project Files\AKSteel (see Rem-Eng POO)\Hamilton, Ohio\HHRA\Background 

EvaluationNCombinedSo 
> il.dta saved 

. log close 
log: J:\Indl^Service\Project Files\AKSteel (see Rem-Eng POO)\Hamilton, Ohio\HHRA\ 

Background Evaluation\Co 
> mbinedSoil.smcl 
log type: ,smcl 
closed on: 15 Oct 2008, 08:47:18 

October 22, 2008 Crimson Editor 
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TABLE l-2a 
POPULATION COMPARISON - AOC 13. AOC 22 (RIPARIAN AREA) AND SOUTHERN PARCEL SURFACE SOIL v. BACKGROUND SURFACE SOIL 
BACKGROUND EVALUATION 
AK STEEL FORMER ARMCO HAMILTON PLANT 
NEW MIAMI, BUTLER COUNTY. OHK> 
BASELINE HUMAN HEALTH RISK ASSESSMENT 

Cortstitueni 

Site 
VaMltyof 

Background 
Evaluation? (a; 

Paramabicor 
Norv-Para metric 

Test(e) 

DL 
Review 

W 

Taste to RimM 
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• m 8 

1 Test ResullB | 1 
Conclusion: Are Site 
Data Corwietentwlttl 

Background? ti) ! 
Cortstitueni 

Site 
VaMltyof 

Background 
Evaluation? (a; 

Paramabicor 
Norv-Para metric 

Test(e) 

DL 
Review 

W 

Taste to RimM 

Basis of 

• m 8 

QuanlBeTest 
Results 

(HB; Sitec-
Bkg) 

F-Test(h} 
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(H.:8lto >-BkpeS) 

Oehan Test Resulte 
(H.:Stte>«Bk9«8) 

1 
Conclusion: Are Site 
Data Corwietentwlttl 

Background? ti) ! 
Cortstitueni 

Site 
VaMltyof 

Background 
Evaluation? (a; 

Paramabicor 
Norv-Para metric 

Test(e) 

DL 
Review 

W 

Taste to RimM 

Basis of 

• m 8 

QuanlBeTest 
Results 

(HB; Sitec-
Bkg) 

F-Test(h} 
Salterthwalte or Studenfa l-Test 

(H.:SHi>-BkgLS) 
WMW Test Rasuks 
(H.:8lto >-BkpeS) 

Oehan Test Resulte 
(H.:Stte>«Bk9«8) 

1 
Conclusion: Are Site 
Data Corwietentwlttl 

Background? ti) ! 
Cortstitueni 

Number 
of Detects 

n %FOD 
Number 

of Detects 
m %FOD Site Background 

DL 
Review 

W 

QMRlHa 
Teat 

•-Test 
WMW 
Test 

Gehan 
Test 

8 

Reject H. and 
accept HA: 8fte 
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p-vakia 

t-Teat 
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ValM 
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Reject H, 
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TeslU-

8tat 
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Valua 
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8Hi<Bkg« 

8)7 

ApproKfmate 
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(0 

zTeal 
Velua 

CfWcalz 

Reject H, 

andacc^ 
HA: Site < 
BkqeS)? 

p value 
(•) 

1 
Conclusion: Are Site 
Data Corwietentwlttl 

Background? ti) ! 

«ac«. ^ ™] '• 1 
Ahannum 
Arsenic 

27 
27 

27 
27 

100 
100 

11 
11 

11 

" 1 

100 
100 

Run Tests 
Run Tests 

Not Normal 
Nomwl 

Normal 
NotNomwl Nor>-Perametric 

X 
X 

X 
X 

6116 
32 

No 
No 

101 
0 

79 
7» 

No 
Yes 

642E42 
641E-67 

No 
Yea 

bon 27 27 100 11 11 100 Run Tests Not Normal Not Normal Norv-Para me bic X X (84.13^) to % 18101 No 11 7« Yes S.18E46 Yea 
Lead 27 27 100 11 11 100 Run Tests Not Normal Not Normal Ntm-Parametnc X X (84.13-60) to % 376 No 1 6 n Yes 3J9E46 Yea 
Manganese 27 27 100 11 11 100 Run Tests Not Normal NotNomwl Non-Parametric X X (84.13-50) to % 238 No 99 n No i.74E42 No 
Vanadium 27 27 100 11 11 100 Run TeMs Not Normal Normal NorwPerametiic X X (84.13«)}th% 10 No 67 n Yes 4JfE43 Yds 
BAP-TE 25 27 63 6 10 00 Run Tests _ Non-Peremetiic MuApia X X (84.1340) to % 4.4 No -2.186 -1.282 Yes 1iUE42 Yos 

, VL faain. J .fslgl 

Aluminum 18 18 100 11 11 100 Run Tests NotNonral Normal Non-Parametric X X (84.1340) th% 6116 
li% 

38 Yes 3J7E-03 Yot 
Arsenic 18 18 10O 11 11 100 Run Tests Normal NotNomwl Norv-Parametik X X (84.1340) to % 32 No 0 70 Yes 4.rrE4i Yos 
Iron 18 18 100 11 11 100 Run Tests Not Normal NotNom^ Norv-Parametric X X <84.1340)to% 16101 No 66 70 Yes 7.29E42 Yea 
Lead 17 

1A 
17 ' 100 

irw 
11 
«4 

11 
44 

100 
IfM 

Run Tests Not Normal NotNomMi 
- • ' 11II-1 

Non-Paiamelric 
iljLlJj.JB.IILl.Vij 

X X (84.1340) to % 
I^A 4 ML U 

376 No 0 
77 

66 
7?5 

Yes 6J8E<M 
1 a7P.jVi 

Yea 
No 

Vanadium 
ID 

18 
IB 

18 
•Ml 

100 
I 1 

II 
I 1 

II 
lUU 

100 Run Tests Normal 
Noi Nurmai 

Normal 
NorM^sramesic 

Paramedic X X 
94.la-9Vj W * 

1BD 
290 

7.0 
NO 

No Yes tJOErbi 
ft rU NQ I.O/C-Ul 

Yea 
BAP-TE 18 18 100 6 10 90 Run Tests - Nori-Paramctric Equal X X (84.1340) to % 4.4 No 37 63 Yes 6J1E-03 Yea 

taUhMnPaiMi 
Aluminum 121 121 100 11 

i 
! 11 100 Run Tests NotNornwf Normal X X 6116 Yes No 

Arsenic 113 
121 

121 
121 

63 
100 

11 
11 

11 
11 

100 
100 

Riai Tests 
Run Tests Not Normal NotNermal NorwParametiic 

Mutepte X 
X 

1 

X 
X 32 

16101 
No 
Yes 

-5.485 -1.282 Yes 2.KE.0I Yea 
No 

Lead 116 121 66 11 11 100 Run Tests _ _ Non-Paramelric MUAMB X 1 X 376 No •5.299 •1.282 Yes Yds 
Manoarrese 121 121 100 11 11 100 Run Tests Not Normal NotNomwl Norv-Parametiic X X (84.1340) to % 238 Yes No 
Vanadium 121 121 100 11 11 100 Run Tests Not Normal Nomal Norv-Parametric X X (84.1340) to % 10 Yes No 
BAP-TE 112 lie 64 6 10 90 Run Tests - - Non-Paramatric MuApk X 1 X (84.1340) to % 4.4 NA(k) -3.387 -1.282 Yes 344E-04 Yes 

1 
1 

BAP-TE • 6enn>(«)Pyrene Tondly EquNMtnL 
DL > Detection Lin^ 
FOD. Frequncy of Detection. Number of detected Mn^les / Number of tMM corifdes. 
HA-Abemete Hypothesis. 
H, • - Nul Hypothesis. 
m • Background sample size. 
n. Site sample size. 
NC-NotcalcUsted. 
S . Substantel Diffefence. 
SD • Standard Deviation. 
WMW- VMcoxon-Mann-VMiitney Test. 
(a) Hypothesis tests were not catcutated if either the site or background data sets have less than 8 detected resuBs. 
(b) Disthbution determined by ProUCL Goodness of Fit Test Statistics. DistrftxiiionoM only arralyzed > both the Sbe and Background date sets have FOOs of 100%. 
(c) If both the site and background data sets are normely rkstributed. a parametric t4est can be calculaied. Otherwise, e ncMvparametfic test is used. 
(d) The detection imits v«re rcvievted to determine vthether the date sets heve equel or muMpte detection bmils. Detection Limbs were on^ reviewed N the SAe or Background dete sets had a FOD less Ivan 100% but greater than 60%. 
(e) The hypothesis tests were selected depending on the FOD, dislribution, and detection timks. See Figure 1. 
(f) K both background and site dste are normaly distribuled and have FOCte 100%. 1 standard devietion is used. V «Brer sAe or faad^rou 
(g) The nul hypothesis (Ho) was reacted when the calcuteted p value was IMS than 0.1. 
(h) The F«iest tests for equafty of the variances of the tvm data sets. If the variances are equai(p-value greater Oian 0.1), Aey are pooled tegei 
0) For the rwrtparametric VWIW test, the p value is approximated. Hrerefore, the oo 

sanynondetectsorc i is not nonnsL f« 64.13th • SOto peicanile is used to a 11 standard deviation. 

d a StodenTs t4est is used. Iftte variances are laiequal (pwahie less ttan 0.1), ten the SafterfhwaAe's (-test is used. 
n of tw calculated test atetlatic is compared to the lest critical value to determine wheitef to r^ectttte nul hypotwsis. Kite U-stabstic is less toan the critical value, the nul hypottiasis is rejected. 

(D HtheQuantle test rejects the nul hypothesis and accepts the allhemBtehypc«tests(H„:SAe>Bkg).ttwn the Site data set is not consistent wiOi Background. Otherwise, the lesuAs of Iw WMW or the Gehan tests are used. For either the WMW or the Gehan test A the nul hypothesis is accepted (H •: Bite » Bfcg • S). lien the Site dMi set 
is not consistent with Background. If the VAXW or Gehentest rejects the nul hypothesis and accepts Ite altemate hypothesis (HA: SAe < Bkg + S). then ttw Site data set is consistent wAh Background. 

0() Cannot complete the Quantile test, non-detect values in "R' iargesi 

J:\lndL&arvica\Projed Files\AKStael (see Rcm^ng POO)\Hamiton, Ohio\HHRA\Background Evi lonNPop.Comperison.Tafaie.SuffaoeSoljdB 



TABLE l-2b 
BACKGROUND EVALUATION - AOC 13 AND SOUTHERN PARCEL COMBINED SOIL v. BACKGROUND COMBINED SOIL 
ADDENDUM TO STATISTICAL EVALUATION OF BACKGROUND SOIL 
AK STEEL FORMER ARMCO HAMILTON PLANT 
NEW MIAMI, BUTLER COUNTY, OHIO 
BASELINE HUMAN HEALTH RISK ASSESSMENT 

1 1 1 1 1 Test Rasutts 1 

Constlluant 

SH« Background 
Validity ol 

Background 

OletiibuUon(b) 

parametric or Non-
Parametric Test (c) 

DL 
Review 

Tests to Run (s) 
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S(0 

S 
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(H,: She <> 

Bkg) 
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SHe DaU Consistenl 
with Background? 

(0 
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Detects 
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Evaluation? (a) 

She Bkg 

parametric or Non-
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<«1) 

WMW 
Test 

Gahan 
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S(0 

Reject H, and 
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>BI«)7 
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Crttical 
Value 

Reject H, 
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H,:SHe< 
BkQ*S)7 

Approximate p 
value 

49) 

z Test 
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cmicat 
z 

Reject H, 
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HA: Sitae 

p-value 
(h) 

Conclusion: Are 
SHe DaU Consistenl 
with Background? 

(0 • 
Arsenic 78 79 

TO 

99 
T7 

20 
on 

20 
Oft 

too 
irm 

Run Tests 
Tg ill 

Non-Parametric X 
y 

X 
y 

(84.13-50) th % 
/fl4 Ml sc 

24 
IftO 

No 
llfcn 

(i) <D a) ffi •6.754 
C OQ7 

•1.282 
« ono 

Yes 7.1tE-12 
4 ass.4o ^ 19 i f llAJ r%un lesn A A lOV wo -1 .Zo* TSS leSaC*!* 

rml Li *' • mm' HbMtes 
Anenic 227 240 85 

fve 
20 
on 

20 
on 

100 Run Tests Non-Parametric X X (84.13-50) lh% 24 No -7J8t 
_e Kod 

-1282 Yes 1.ME-13 
9 MS 4 4 

Vas 
££0 WO 1UU A •O.DOS -1.ZM TSS Z.ZlC-11 TSS 

Notes: 
DL - Deiection Limil. 
FOD - Fiequncy of DelecSon. Nutnber ol detected samples / Number of kM samplet. 
HA - Alternate Hypothesis. 

H,' - Nul Hypothesis. 

m - Background sample size. 
n - Site sample size. 
NC - Not calcutated. 
S - Substantial Ditference. 
SD - Standard Deviation 
VMdW- WMcoxon-Mann-mitrrey Test. 
(a) Hypothesis tests were not calculsted it either the site or background data sets have less Oian 8 detected results. 
(b) Disiribution detennined by ProUCL Goodness of Fit Test Statistics. Distribution was only analyzed K both ttre Site and Background data sets have FODs of tOOS. 
(c) It l>oth the site and background data sets are normally distriMited, a parametric l-test can tie calcutated. Ottierwise, a non-iiarametric test is used, 
(d) The detecbon limits were reviewed to determine wtiettrer the data sets have equal or muHpte detection limits. D^ectkm Limits were only reviewed it the Site or Background data sets had a FDD less *ian tOO% but greater than 60%. 
(e) The hypothesis tests were selected depending on the FDD. distidMition, and detection imits. See Figure t. 
(t) It both background and site data are normaly distrtiuted and have FOD'tOO%, t standard deviation is used. It either site or background dalaset has any nondetects or either dataset is not nonnal, ttie 84.t3th - 50th percentile is used to approximate t SD. 
(g) For the nonparametric WMW test, the p value is approximated. For the nonparamebic ViMW test, the p value is approximated. Therefore, the oompahson of the calculated test statistic is compared to the test critical value to detemrine wtiether to r^ect the rail hypothesis. It Ihe U-statistic is less than the critical value, the nuk hypothesis is rejected. 
(h) The tiUI hypottiesis (Ho) vms rejected wtien ttie calculaled p-value was less ttian O.t. 
(i) It ttie Quantke test rejects the nul hypothesis and accepts the aWiemale hypothesis (ti: Site > Bkg), then ttie Site data set is not consistent vath Background. Odienwae, ttie resulls of the VMW or the Getian tests are used. For either the WMW or the Getian test, it ttie ntd hypothesis is accepted (H: Site >« Bkg * S), then ttie Site dataset 

is not consistent with Background. It the VtMW or Gehan test rejects the null hypottiesis and accepts the altemate hypothesis (HA: Site < Bkg « S). then the Site data set is consistent with Background. 
0) PfoUCL does not give a resuit ter the tAMW test if background Alasel contains al detected lesulls and the site dataset has NDs; resutts for Getian's Test shown. 
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TABLE 1-4 
SUMMARY RESULTS OF BACKGROUND EVALUATIONS (ORIGINAL AND ADDENDUM) 
STATISTICAL EVALUTAION OF BACKGROUND SOIL 
AK STEEL FORMER ARMCO HAMILTON PLANT 
NEW MIAMI. BUTLER COUNTY, OHIO 
BASELINE HUMAN HEALTH RISK ASSESSMENT 

PRIVILEGED AND CONFIDENTIAL - CLIENT ATTORNEY WORK PRODUCT 

ENSR 

Constituent 

SKe Data Are Consistent with Background? 

Constituent 

AOC 1 (b) 1 AOC 2 (b) AOC 13 (e) AOC 18 and AOC 21 (b) AOC 19 (b) I " (W^rian Area) Block A (b) Soutltem Parcel (a) 

Constituent 

Surface Soli 
(0-2) 

Combined llSurface Soil 
Soil II (0-2) 

Comblrted 
Soil 

Surface Soil 
(0-2) 

Combined 
Soil 

Surface Soil 
(0-2) 

Combined 
Soil 

Surface Soil 
(0-2) 

Combined HSurface Soil 
Soil II (0-2) 

Combined 
Soil 

Surface Soil 
(0-2) 

Combined 
Soil 

Surface Soil 
(0-2) 

Combined 
Soil 

Aluminum No NA No NA No NA No NA No NA Yes NC No NA No NA 
Arsenic Yes NA Yes NA Yes Yes Yes NA Yes NA Yes NC Yes NA Yes Yes 
Iron No NA Yes NA Yes NA Yes NA Yes NA Yes NC No NA No NA 

Lead 1 NA NA NA NA Yes Yes NA NA NA NA Yes NC NA NA Yes Yes 
Manganese H No NA No NA II No NA No NA Yes NA No NC No NA No NA 
Mercury Yes NA Yes NA NA NA Yes NA Yes NA NA NA Yes NA NA NA 
Vanadium No NA No NA Yes NA No NA No NA Yes NC No NA No NA 
BAP-TE Yes NA Yes NA Yes NA Yes NA Yes NA Yes NC Yes NA Yes NA 

II 
Notes; 
(a) Results from the Addendum to the Background Evaluation of Soil. The background evaluation was conducted using ProUCL 4.00.02 (USEPA, 2007) and Stata (Stata Corporation, 2003). For details of statistical analysis, 

see Table 1 (surface soil) and Table 2 (combined soil). 
(b) Results from tfte original Background Evaluation of Soil. 
NA - Not applicable. Constituents were not included in the background evaluation at in ttre specified human health 

exposure area and media. 
NC - Not calculated. AB soil samples in AOC 22 (Riparian Area) are surface soil. 

J:\lndl_Service\Projecl File8\AKSteel (see Rem-Eng P00)\H8milton. Ohlo\HHRA\Backgroijin(l Ev8luation\Population_Coinpanson_SuinTable.ids 10/22/2006 




